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Global context . . |
DNA chromatine random coil Celular Packaging of

The description of the 1living with theoretical models provides ek observed in

quantitative information, that are indispensable to get a better celular core
understanding of the biological phenomena. However biological processes
are very complex. In particular, DNA related phenomena require further
studies combining experimental and theoretical approaches. Here we
propose to explore the mechanical properties of DNA 1in terms of
statistical physics. We will probe the intrinsic DNA bending or the
impact of changes in physicochimical condition set by the solvent at
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Tethered Partucle Motion (TPM) Technique Mesoscopic statistical model

DNA-particle complex model as a
(. chain of N (N=50) connected small
y spheres of radius a and a larger

High
Throughput
TPM-chip [1]
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TPM :Single molecule technique.
Principle :Tracking the motion of a bead

| final particle of radius R (from
? -3 20 to 150 nm). Displacement of the
;) labeled particle 1s obtained by

performing a Kinetic Monte Carlo

Simulation [2].

— Bent DNA molecules : fixed angle between 3 successive monomers
at the center of the DNA.
=> Values of angles ranging from 0O to 180 °

tethered by a DNA molecule to a Creation of parallelized-TPM.

SHEEACE. | ~ 1000 DNa/particle complex - Changes in ionic strength conditions : changes in the global DNA
Observable :Apparent end-to—-end distance of followed and analyzed persistence lenght.

a DNA molecule simultaneously 1n real time.

=> Values of Lp ranging from 107 bp to 207 bp

Analysis of the impact of i1onic strenght on the persistence lengtht

Global effect, Lp near physiological salt Quantification of Lp(I) dependancy
changes 1n ionic strenght
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Quantificative charaterization of DNA bendinc
Local effect, an intrinsic curvature Considering a single DNA
: plus a global curwvature
. — local bending
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6An0" CCATCTCGAACCGACGTTGCTGGCCGTACATGTGGCTAGCACCATGGAGGATCCCTTAACGCTATGGAACTCGCCGCCCGACTGGGCT 0 2 4 6 8 0 2 4 6 8
P 'S
6An1P CCATCTCGAACCGACGTTGCTGGCCGTACATGTGGCTAGCAAAAAACGGGATCCCTTAACGCTATGGAACTCGCCGCCCGACTGGGCT Nombre de A-tracts Nombre de A-tracts
6An2" CCATCTCGAACCGACGTTGCTGGCCGTAGGCTAGCAAAAAACGGCAAAAAACGGGATCCCGCTATGGAACTCGCCGCCCGACTGGGCT
6An3" CCATCTCGAACCGACGTTGCTGGCGCTAGCAAAAAACGGCAAAAAACGGGCAAAAAACGGGATCCGGAACTCGCCGCCCGACTGGGCT
6And” CCATCTCGAACCGACGTTGGCTAGCAAAAAACGGCAAAAAACGGGCAAAAAACGGCAAAAAACGGGATCCTCGCCGCCCGACTGGGCT
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6An4P CCATCTCGAACCGCTAGCAAAAAACGGACGTACAAisAAAcGGACGTACAAAAAACGGACGTACAAAAAACGGGATCCCCGACTGGGCT => A-tract Bent angle = 16° +/-2° => A-tract Bent angle 19° +/-4
6An7" CCGACGTTGGCTAGCAAAAAACGGCAAAAAACGGGCAAAAAACGGCAAAAAACGGGCAAAAAACGGCAAAAAACGGGATCCTCGCCGC DNA Global angle = 25° +/-19°

6An6” TTGGCTAGCAAAARAACGGCAAAAAACGGGCAAAAAACGGCAAAAAACGGGCAAAAAACGGCAAARAACGGGCAAAARACGGGATCCTC
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