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e For a basic short lesson in information theory, seée [1].

e For more terms, see “A Glossary for Molecular Informatiore®ty and the Delila System”:
http://alummt.edu/ ww tons/ gl ossaryfranes. htni.

e APDF version of this document islatt p: // al um mt. edu/ ww/i t ons/ papers/bitt/bitt. pdfl
e An HTML version of this documentis @t t p: //alum mt. edu/ ww t ons/ papers/bitt E

B =log, M (bits) Number of bits foM symbols 1]

Cy = dspacel0g,(Py/Ny + 1) (bitsf/mmo) Molecular machine capacity 112, 3]

D = 2dspace < 3n-6 Dimensionality of a molecular machine [2]
coding space

dspace = D/2 Number of ‘pins’ a molecular machine uses [ [[2, 3]

AG (joules/mmo) Free energy dissipated by a molecular [2,3]
machine in an operation

d.f.=3n-6 Degrees of freedom faratoms 12]

Enmin = ks TIn2 (joules per bit) A version of the Second Law of Thermo- [4,[5]

dynamics that can be used as an ideal con-
version factor between energy and bits

Theoretical maximum molecular efficiency [1[4, 5]

& <& Real (or measured) molecular efficiency 114, 5]
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ks (joules/kelvin)

Boltzmann’s constant

A=R/2 Compressed bases: the number of bases a
binding site would take up if the informa-
tion of the site was compressed as small
as possible.
M =28 Number of symbols corresponding Bobits
mmo Molecular machine operation L2, 6]
u Mean of Gaussian distribution
o Standard deviation of Gaussian distribution
Vi Circle circumference/radius, something to eat
n Number of atoms in a molecular machine.

seed.f.

Ny (joules/mmo) Thermal noise flowing through a molecu- [2,[7,[8]
lar machine during an opertion
Py = —AG (joules/mmo) Energy dissipated by a molecular ma- [2,[3]

chine in an opertion

_ew? . : o
p(x) = \/%e 202 Probabilty ofx for a Gaussian distribution
a

quincunx Galton’s Quincunx
- a device that demonstrates the
formation of a Gaussian distribution. See
http://tinyurl.com Galt onQui ncunx

R (bits/mmo) Information gained during a molecular [9]

machine operation, often of a binding site

Renergy = —AG® /Enin (bits per mmo)

The maximum bits that can be gained for [4], 5]
the given free energy dissipation

p =Py/Ny Energy dissipation of a molecular ma-
chine normalized by the thermal noise
flowing through the machine

T (K) Absolute temperture, Kelvin
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X \Voltage (for a communications system)
or total potental and kinetic energy for a
molecular machine
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