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Notation and abbreviations

Chapter 1

Deoxyribonucleic acid
Ribonucleic acid

replication slippage

unequal crossing over
nucleotide sequence §= (sq, ...
instantaneous rate matrix
nucleotide frequencies p'= (pa, pc, pa, pr)

stationary nucleotide distribution 7 = (w4, 7¢, 7, 71)
joint probability to find nucleotides s, =i and s,., = J
correlation function C'(r) = > [Pu(r) — pj]

7SN)

simple sequence repeat

nonhomologous end joining

length of an indel

trace extension of an indel

insertion rate, deletion rate (bp/Mbp)

p-value

z-score, measures difference from mean in standard deviations
Protein Data Bank

Gene Ontology

binary sequence with s; = £1 (in section , s € {A,C,G,T})
rates of mutation, duplication, random insertion, deletion
segment length, maximal segment length

sequence position, distance between positions, time

growth rate, effective mutation rate

ensemble average

probability to find s, = 41 at time ¢

joint probability Pr[sy = (#)sk4s]

correlation function C(r) = (sgSk4r) in the binary model,

in the four-letter model C(r) = >_.[Py(r) — p?]
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scaling exponents o = 2

composition bias in a sequence segment of finite length L
scaling functions

biased insertion rate, bias parameter

Monte Carlo step-size parameter

mutation rate matrix of the four-letter model

mutation parameter, GC-content

stationary frequency of nucleotide x € {A,C, G, T}
16-dimensional vector of all P;;(r) = Pr[s, =i A sy = J]
P(r)y=pr =+ B

16 by 16 matrix Q =1, ® q+q® 14

—

nucleotide sequences @ = (ay,...,ayx), b= (b1, ...,bn)
alignment

match-mismatch scoring matrix

mismatch penalty

alignment score

gap cost, gap initiation cost, gap extension cost
parameter determining the mean of a Gumbel distribution
decay parameter of a Gumbel distribution

frequency of nucleotide x

score of a global alignment

generating function

diagonal vector of scores in the alignment lattice
probability density function of random variable X
probability of X

covariance matrix

correlation function C(r) = > ,[Pu(r) — pi]

scaling exponent of long-range correlations

decay parameter of short-range correlations

Euler-Mascheroni constant I' ~ 0.5772
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