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Here we provide a background and framework for readers who are not familiar with the any published
part of the cross linking entropy model (Dawson et al., 2001ab; 2005; 2006; 2007).

From the start, the picture that should be impressed upon the mind to represent this coarse-grained
modeling is shown in Figure Al. The featureless gray elliptical beads are the monomers. These beads are
connected together forming beads on a string. The coarse-grained local and global entropy focuses on the
behavior of these beads on a string. “Local” is understood to mean the local behavior of the beads. When we
seek the fine-grained detailed entropy, then we turn to local statistical thermodynamic pairing potentials
(LSTPPs). LSTPPs contribute the fine-grained detailed corrections to this rough coarse-grained entropy

model. The total free energy (FE) represents the sum of all the coarse-grained and LSTPP contributions.

Al. The Kuhn Length and Renormalization Theory

In the Gaussian polymer chain (GPC) model, the Kuhn length (x) strongly affects the way we treat

individual monomers that comprise the polymer under study." The Kuhn length is a measure of the
correlation between the monomers (Kuhn, 1934 and 1936) . When the distance between two monomers is
shorter than the Kuhn length, the correlation (or coupling) is strong and the monomers tend to behave
effectively as though they were a single unit. This is referred to here as an “effective mer”. When the
distance between the mers exceeds the Kuhn length, the correlation (or coupling) decreases significantly
(Grosberg and Khokhlov, 1994). It is the weak coupling region (Nash, 1974) where the coarse-grained

entropy operates on the Gaussian polymer chain model.

! There are two descriptions of this parameter in the literature; the Kuhn length ( ) and the persistence length (A). The Kuhn
length has its origins in the GPC model (Kuhn 1934). The persistence length is derived from the worm-like-chain model
(Flory, 1969; Marko et al., 1995). For long polymer chains, A~ /2.



Figure Al: An example of the concept of beads on a stringhavd they interact in the coarse-grained picture of
polymer. In this case, a single bead (one of th&alieellipsoids) describes an entire nucleic doade. The beads
compose two strands arranged in a double helix -8NJ. The ellipsoid shaped balls indicate the cemtethe
monomer. The separation distance between the masditie) on opposing sides of the double strand helbh@as

in the Figure by the double sided arrow (lavend&similar picture applies for interacting betargta and interacting
alpha-helices for proteins.

The consequence of the Kuhn length is that the afniteasure for a polymer is not the monomer but
the effective mer. This effective mer is an almttemtity that does not yield well to study in expeent or
theory.

Renormalization theory is used as a means to expheseffective mers in terms of the monomers (de
Gennes, 1979). Renormalization theory scales #ednergy (and therefore the entropy) with resjoettie

monomer dimensions such that



