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1 Biopolymers

Handouts: Figures and text from Nelson, 2008.

Examples
Howard, 2001; Boal, 2001; Nelson, 2008; Phillips et al., 2008

Mechanics of elastic rods; harmonic vs non-harmonic elasticity models
Vologodskii, 1992; Marko & Siggia, 1994
Yan & Marko, 2004; Wiggins et al., 2005; Wiggins et al., 2006

Thermal motion; FJC as an approximate limit

Gene regulation via looping

General: Schleif, 1992; Rippe et al., 1995; Matthews & Nichols, 1998; Revet et al., 1999; Hochschild,
2002; Bintu et al., 2005; Saiz et al., 2005

More:

Dunn et al., 1984; Mossing & Record, 1986; Kramer et al., 1987; Bellomy et al., 1988; Adhya, 1989;
Mossing & Record, 1986; Miiller et al., 1996; Revet et al., 1999; Geanacopoulos et al., 2001; Vilar &
Saiz, 2005; Becker et al., 2005a; Becker et al., 2005b; Swigon et al., 2006; Garcia et al., 2007

Why loop:

Vilar et al., 2002; Vilar & Leibler, 2003; Vilar et al., 2003

Tools: PDB files and viewers; the Lac repressosome

Lac structure: Lewis et al., 1996; Bell et al., 2001; Bell & Lewis, 2001b; Bell & Lewis, 2001c; Bell &
Lewis, 2000; see PDB entry 1LBG.

Lambda structure: Bell et al., 2000; Bell & Lewis, 2001a.



2 Tethered particle motion as a diagnostic of DNA conforma-
tion

Handouts: Nelson review article; “calibration” notes; “elasticity” notes; “J factor” notes; “loop
simulation” notes.

Brownian motion, Stokes—Einstein

Tethered brownian motion

TPM: Schafer et al., 1991; Yin et al., 1994; Finzi & Gelles, 1995; Segall et al., 2006; Nelson et al., 2006;
Vanzi et al., 2006; Normanno et al., 2007

Applications to motors: Vanzi, 2003; Vanzi et al., 2003

More TPM: Zocchi, 2001; Singh-Zocchi et al., 2003; Tolic-Norrelykke et al., 2004; Dennis et al., 2004;
Pouget et al., 2004; Blumberg et al., 2005; Dixit et al., 2005; Lambert et al., 2006

Application to DNA looping: Zurla et al., 2006; van den Broek et al., 2006; Wong et al., 2007

Tools: Monte Carlo evaluation of integrals

J factors, prediction versus experiment

Shimada & Yamakawa, 1984; Coleman et al., 1995; Zhang & Crothers, 2003; Spakowitz & Wang, 2004;
Spakowitz & Wang, 2005; Yan et al., 2005; Becker et al., 2005a; Douarche & Cocco, 2005; Zhang et al.,
2006; Czapla et al., 2006; Wiggins & Nelson, 2006; Spakowitz, 2006

3 Maximum likelihood methods

Handouts: Beausang et al., 2007a; and this document.

Tools: ML as the basis of least-squares fitting
Cox & Hinkley, 1974; Press et al., 1992; Bevington & Robinson, 2003

Applications

Blinking of fluorophores: Hoogenboom et al., 2006

Other applications: Myosin: Forkey et al., 2000; Quinlan et al., 2005; Forkey et al., 2005

Still more: Yang & Xie, 2002; Yang et al., 2003; Schroder & Grubmuller, 2003; Watkins & Yang, 2004;
Watkins & Yang, 2005; Koster et al., 2006



Markov and Hidden Markov

Rabiner, 1989; Cowan, 2007

Milescu et al., 2006b; Milescu et al., 2006a; Qin et al., 2000a; Qin et al., 2000b; Smith et al., 2001;
Andrec et al., 2003; McKinney et al., 2006

Cover & Thomas, 1993; Venkataramanan et al., 1998a; Venkataramanan et al., 1998b; Venkataramanan
& Sigworth, 2002

Ton channels: Colquhoun & Sigworth, 1983

Genomics: Eddy, 2004

Networks: Newman and Leicht.

Tethered Brownian motion as a Markov process
Beausang et al., 2007b

Tethered motion with looping
Beausang et al., 2007a; Beausang & Nelson, 2007; Han et al., 2007a; Han et al., 2007b; Han et al., 2007c

3.1 More Misc Refs

Cloutier & Widom, 2004; Cloutier & Widom, 2005; Du et al., 2005; Balaeff et al., 1999; Balaeff et al.,
2004; Villa et al., 2004; Villa et al., 2005; Balaeff et al., 2006; Purohit & Nelson, 2006; Saiz & Vilar,
2006b; Saiz & Vilar, 2006a; Vilar & Saiz, 2006; Liang et al., 2007; Chen et al., 2007; Zhou et al., 2007
Dohoney & Gelles, 2001; Okonogi et al., 2002
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