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a certain angle, θc there is no effect of confining wall on the melting

temperature, Tm of the molecule. (on right) The DNA is confined

in a cylinder and the plot shows the change in melting temperature

with radius of the cylinder. . . . . . . . . . . . . . . . . . . . . . . . 40

4.3 The opening of the chain in different angular separation(θ=50&

100). When the angular separation is 50, the effect lasts for ∼25

base pairs while for the 100 angular separation, the effect lasts for

∼20 base pairs at 380K. . . . . . . . . . . . . . . . . . . . . . . . . 42

4.4 The opening profile of the chain is shown through the 3D plots

which shows a variation in 〈yj〉 for the 120bp chain. Here we show

the profile for two different angular separation, θ = 50 and θ = 100
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we calculate the number of pairs that are open on the confined side

(inside the cell) and free side (outside the cell) for δ = 0 and θ = 20◦. 54

5.3 The average value of Intra-base pair parameters, Inter-base pair

parameters and Base pair-axis parameters. . . . . . . . . . . . . . 71

5.4 Comparison geometries of the most common DNA forms. . . . . . . 80

xxii





Nomenclature

Symbols

η Crowder density

γ Solution constant

κ Single strand elasticity

λ Solution constant

φ Fraction of open pairs

ρ Anharmonicity in stacking

θ Fraction of intact pairs

a Inverse of potential width

b range of anharmonicity

Cv Specific heat

D Potential depth

f Free energy

Fc Critical force

H Hamiltonian

kβ Boltzmann constant

S Entropy

Tm Melting temperature

VM Morse potential

xxiv



Nomenclature

Z Partition function

Zc Configurational part of the partition function

Zp Momentum part of the partition function

Acronyms

A Adenine

AFM Atomic force microscop

C Cytocine

CEE Constant extension ensemble

CFE Constant force ensemble

DNA Deoxyribonucleic Acid

dsDNA Double stranded DNA

G Guanine

MC Monte Carlo

MD Molecular Dynamics

mRNA Messenger RNA

MT Magnetic tweezer

OT Optical tweezer

PBD Peyrard Bishop Dauxois

RNA Ribonucleic acid

SMFE Single molecule force experiment

SMFS Single molecule force spectroscopy

ssDNA Single stranded DNA

T Thymine

tRNA Transfer RNA

xxv


