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DNA denaturates (heat, pH)

macroscopic thermodynamics
interpreted as 1st order transition
AH = 6-12 kcal/mole/bp
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The role of structure
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Synthetic polynucleotides
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o ,homogeneous* DNA
(103 - 10* identical BP’s)
« AT/T_= O(107)

e st1ll not N — oo !

Inman & Baldwin, J. Mol. Biol. 8, 452 (1964)



BP unit: helical / unbound
(,,Ising* 2-state model)
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* c<l  no phase transition
e 1<c<2 2. Order
ec>2 1. Order

c=d/2 (=1.5RW
c=1.75 SAW[1]
c=2.1[2]

[1] Fisher , JCP (1966)
[2] Kafr1 et al, PRL (2000)
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Complementary DNA strands RNA strand




Mesoscopic (lattice-dynamical) modeling
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Peyrard & Bishop PRL 62, 2755 (1989)
Dauxois, Peyrard & Bishop PRE (1991)



Exact Thermodynamics (TT)
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Spectrum of TI-eq. (p=0, num.)
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Order of Phase Transition?

P(y<y, .T) <(T,-T) , p=0
—>const , p=1

P(y{2 A.T)
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A ; | | nonlinear stacking interaction
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T/T,

helix fraction vs. T/T_
Inset: entropy

Th., Dauxois & Peyrard, PRL 85, 26 (2000) 14
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also effectively 1st order
AT <0.003 K
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pl = p + RV'(y?)
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The HFP s unstable manifold
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E(p9L) ~ Nunbound£1+_
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DW spectra — thermodynamics
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AG~E —TAS < L

(unzipping force)
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DNA hairpins (expt)
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Proc. Nail. Acad. Sci. USA 95 (1998)
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DNA beacons (model calculation)
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Errami, Peyrard & Th., EPJ E 23, 397 (2007)

23



DNA beacons (model calculation)
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