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RNA: single-stranded of A, U, C, G
forms by ::;;:: IS
A-U and G-C sl

tractable due to “Dyson” equation
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phase diagram
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native
structure

temperature
suppress logarithmic loop entropy

use long hairpin as (designed) structure

create sequences by

— first half of the sequence
— assigning as second half

— by mutations with probability p



Characterizing the Phases 2

e Characterization of the phases by

e Quantities as a function of

— fluctuations of free energy

— number of bonds between first

and middle base (“size of structure”) e <h>-

e Different scaling laws in all three phases:
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Glass Transition I 3

e Interaction energy between base : and base

g =€+ Ae

o Assume Ag¢;; independent Gaussian variables

Asij =0 Ae Askl = Aed k(S l

e Difference between glass and molten phase
— study replicas with same
disorder

— Ae small
— disorder not important

— replicas

— Ac large
— disorder important (glass)
— replicas

e ensemble average Z2 —» two replicas which gain

energy Ac for every (o)
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Glass Transition 11 4

e Order configurations of 2 replica system by
configurations of common bonds

e Common bonds (e--e) form SR AN N S 8

RNA structure themselves

e represents sum over all possible
choices of non-common bonds in the two replicas

e 1 replica — £73/2 = 2 replicas — (£73/2)2 = ¢=6/2

e cffective picture: RNA with
“6-dimensional” loop entropies e *e
o solvable I i I
v o S
e phase transition at Acg. %
— Ae<Ac.: 2 replicas fluctuate (molten
— Ae>Ac.: 2 replicas have (glass)

— specific heat exponent oo = 1
— marginally first order transition
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Folding Transition

e order arbitrary structure by number of

° = sum over all ways to place non-native

bonds

e Folding from phase:

exact solution (RB and TH, cond-mat/9903089)

e Folding from phase:
with glass phase scaling exponents
— second order transition with v ~ 2.0

e (Glass phase and its phase transitions can be
treated by means of statistical mechanics

e Work in progress:

— whole phase diagram for 2 replica system
— beyond 2 replicas

— more realistic RNA model



Conclusions and Qutlook
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e (Glass phase and its phase transitions can be
treated by means of statistical mechanics

e Work in progress:

— whole phase diagram for 2 replica system
— beyond 2 replicas

— more realistic RNA model



