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o Statistical Properties of 2D double-stranded circular
. DNA

o Statistical Properties of 2D single-stranded circular DNA




%Methods :

¥ Imaging of DNA by Atomic Force Microscopy
g Tracing the DNA molecules
g Statistical Properties in 2 D:

¥ End-to-End Distance

g Correlation Function

=g Distributions
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Statistical properties of DNA

Scaling of the radius of Scaling of the internal End-to-end distance
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Statistical properties of DNA

Scaling of the internal End-to-end distance
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2 D deposition of nicked
= dsDNA
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Circular SDNA n 2D
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1540 nm

Witz et al., PRL, 101,
(2008) 148103.
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Statistical properties of DNA

Scaling of the radius of gyration
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Radius Of Gyration for Circular DNA in 2D

Prediction
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Statistical properties of DNA

Scaling of the internal End-to-end distance
Y, e
(£(s)) = s




V. Bléomﬁeld & B.H. Zimm,
J. Chiem. Phys. 44, 315(1966).
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Interna,l End-to-End Distance for
Circular DNA
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Rescaled Data
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F Statistical properties of DNA

~ Directional correlation

{cos(s)) = e/




<cosO(s)>

Bond Correlation Function
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F Statistical properties of DNA

~ Directional correlation

H{cos d(s)) = el—%/2¢)




. Bond Correlation Function of DNA
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Bond Correlation Function

of DNA mini-circles
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The double Helix Determines the Shape of Small DNA
. Circles




Asphericity

Gyration Tensor
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Results for Circular DNA

Theoretical Ring SAW Ring RW

Values 0.206 0.279 Bishop 1988

Experimental Values

Plasmid mini 1 mini 2 pUC19 pSH1 pBR322
A-value 0.083 0.13 0.28 0.299 0.265
Length (L/1_p) 1.6 4.5 18 40-120 30
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< D Properties of
circular ssDNA : one
length (sorry !)
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AFM Images of sSDNA

100 nm O mM NacCl 100 nm 10 mM NacCl

Virion ¢ x174 : 5386 bp 10 mM Tris-HCl buffer, pH 7.8




, < D deposition of ssDNA
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Internal End-to-End Distance

Rigid Rod Regime (RRR)
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Distribution of the Internal End-to-End
Distance for s large >> 1p
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Persistence Length from
small s (approx lp)

o Correlation Function
e End-to-End Distance

e HEnt-to-End Distance Distribution
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Persistence Length

Correlation Function

End-to-End Distance

End-to-End Distance Distribution
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Persistence Length
VvS. salt concentration
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