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aaRSs (aminoacyl-tRNA synthetases), 115
abstract euclidean vector space, 59

amino acids in, 59–68
BH distance of separation, 65

ad hoc scores, 48
Ala-Tyr pairs

Hamming distances in, 63
in iso-1-cytochrome c, 68

algorithmic information theory, 168, 170
Alice in Wonderland (Carroll), 164
Alzheimer’s disease, 57
American Standard Code for Information

Interchange. See ASCII
amino acids

in abstract euclidean vector space, 59–68
cyclic imino acids versus, 83
enclosing spheres for, 61
formation of, 128
functionally equivalent, 57, 60, 77–80,

88
Gly-Ser mutations in, 81
Hamming distances within, 76, 82
in iso-1-cytochrome c, 68
non-lethal codons, 94
peptide bond formation, 142–143
polymerization of, 131–132
primitive coding templates for, 131
probabilities, 55
protein synthesis for, 110
protein-folding pathways for, 57
supernumerary, 110
thyroid gland deficiency and, 57
Thyroxine, 57

aminoacyl-tRNA synthetases. See aaRSs
Ansatz, 59. See also prescriptions

α1-antitrypsin
in iso-1-cytochrome c, 84

Aquinas, Thomas, 176
Aristotle, 181
Arrhenius, Svante, 142
Arrowsmith (Lewis), 121
ASCII (American Standard Code for

Information Interchange), 14, 17, 19,
117

alphabet members of, 17
bytes in, 17

Astrobiology (journal), 142
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57
autotrophs

in citric acid cycle, 146
CO2 in, 146

Avery, 8

Bacillus brevis, 118
Bacillus subtilis, 110
Bada, Jeffrey, 116, 119, 123, 128, 146,

148
Baltimore, David, 22
banded iron formation. See BIF
Baudisch, Oskar, 124, 127, 148
Bayes Theorem, 49
Beagle 2, 141
Behe, Michael, 178, 181
Bergson, Henri, 150
BIF (banded iron formation)

on Earth, 138
Big Bang theory, 13

First Cause within, 134–136
origin of matter and, 134
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bits in, 15
in electronic communications, 97
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bit strings, 170
bits

in binary alphabets, 15
bytes versus, 15
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error detection properties of, 39–40
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bits versus, 15
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compound composition for, 138
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in “origin of life” events, 132
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160
absolute temperature in, 25
energy dissipation and, 24
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“origin of life” and, 147
restrictions of, 21, 182
Sequence Hypothesis vs., 23
tenets of, 20
three transfers in, 20

Chaitin, Gregory, 2, 168, 169
Channel Capacity Theorem, 4, 42–46, 47, 49,

158, 162, 181, 184
communication systems within, 42
conditional entropy and, 42

chaos theories
order from, 164–165

Chargaff, Edwin, 13

Chemiker-Zeitung, 124
“chemistry of life,” 8

nucleic acid in, 8
chiral molecules, 2
Chironomus thummi, 36
citric acid cycle, 146

autotrophs in, 146
Clinton, Bill, 139, 140
clostridial type ferrodoxins

in Jukes Proposal, 98
Clostridium butyricum, 98
Clostridium thermoaceticum,

106
code letters

errors within, 16–17
Hamming distances and, 16
non-sense, 16
sense, 16, 39
source, 40

Code of Hammurabi, 13, 117
codes

ASCII, 14
block, 16, 17
Code of Hammurabi, 13
complete, 41
formal definition of, 14
Morse, 11, 14
redundant, 183
United States Postal Code, 14
Universal Product Bar Code, 14
versus “sequences,” 10–11, 13–14

“code-script,” 4
coding theory, 3, 113

definition of, 13
white noise applications, 37

codons
biosynthetic pathways for, 107
cylinder, 101, 108
division of, 53
in genetic codes, 19, 95
in Jukes Proposal, 104
for mitochondria, 94, 103, 112
in molecular biology, 15
in mRNA, 15
non-lethal, 94
triplet formation, 104–106
in tRNA, 17

column vectors, 14
communication systems

DNA-mRNA-proteome, 33–34
genetic, 33
isomorphism between, 170

communication theory, 24
complexity

information theory and, 169
phylogenetics and, 169
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digital electronics, 4
Directed Panspermia theory, 142
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DNA

cell importance of, 9
Crick, F.H.C., and, 8
cytosine in, 145
as hereditary source, 150

“orderly” sequences for, 185
templates, 6
transcription, 26
in Turing machines, 171
Watson, J,D., and, 8

DNA-mRNA-proteome communication
system, 33–34

isomorphism in, 33
Markov process in, 33
transcription in, 34
translation during, 34

Dodgson, Charles Lutwidge. See Carroll,
Lewis

Domingo, Plácido, 4
Doty, Paul, 13
doublet codons

functions for, 100
in mRNA, 15
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Drake, Richard Frank, 187
Driesch, Hans, 150
Drosophilia melanogaster, 86
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Duve, Christian de, 119, 187
The Dynamics of Living Matter (Loeb), 121

Earth
age of, 136
BIF and, 138
early life on, 138–139
planet formation and, 95
radioactive decay series and, 138

Eck, R.V., 57
Eigen, Manfred, 32, 158

“error catastrophe” for, 162
on information theory, 158–159
“master sequence” proposal by, 30, 159

Einstein, Albert, 173
electricity, 122–134
electro-chemistry, 122–123
electron transfer pathways

iso-1-cytochrome c in, 59
prescription in, 59

Elements (Euclid), 172
energy dissipation, 26

in The Central Dogma, 24
minimum, 25, 26

Engels, Friedrich, 118, 151, 156, 157
on evolution theory, 151

entropy
conditional, 42, 43–46
in information theory, 31
mutual, 43
negative, 28, 31–32
in probability theory, 31
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Entscheidungsproblem (decision problem),
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“error catastrophe,” 162–163, 184
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error detection
for block codes, 39–40

evolution theory, 107
exobiology, 142–143
“Experiments on plant hybrids” (Mendel), 156

Falwell, Jerry, 178
ferrodoxins, 106
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Feynman, Richard, 13
finite schemes, 14
Fisher, Ronald Aylmer, 93
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(Shklovskii), 155
Five Proofs (Aquinas), 176
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“number of the beast” for, 10
quantum mechanical tunnelling applications
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RNA Tie club of, 13
sequence hypothesis of, 58

Gamow, Rho, 12
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amino acids in, 110
codons in, 19, 95
complete, 42
degenerate, 15, 42
error correction effects in, 41–42, 94
evolution of, 113, 181
extensions of, 102
Hamming distances in, 105, 109
instantaneous factors for, 107–108
“magic numbers” within, 110–111
mapping relationships within, 96
Markov states in, 101, 103, 109
mitochondrial, 111–112
for mRNA, 18
mutations in, 101
optimal factors for, 108–109

origins of, 93
overlapping genes and, 87–92
permutations in, 95
pons asinorum, 101
redundant, 15, 20–21
source alphabet for, 19
transmission as part of, 35
vocabulary expansion of, 103–104

genetic communication systems
components of, 33
errors in, 38
gene duplication rates in, 38, 181
majority logic redundancy within, 38
sense code letters within, 39
stochastic process in, 33

genetic noise
definition of, 37–38
minimization of, 101
missense within, 37
reduction effects for, 41
stochastic Markov process within, 37
white, 52

genetic systems
communication, 33, 38, 39
information, 3, 7, 159–160, 184
logic, 26

genetics
longevity interactions, 163
orderliness in, 167
transmission of, 4

genomes
error processes in, 180–181
in information theory, 6
tunnelling processes in, 180

Gilbert, William S., 115, 116
Glaucon, 1
glycine

formation of, 123
Gly-Ser mutations

in amino acids, 81
Gödel, Kurt, 174, 188
Goldin, Daniel, 139
Gordon, H., 13
Göttingen School, 161

on Urschleim, 161
gramicidin A, 118
“Great chain of being” (Aristotle), 181
Griffith, 17
GULAG Archipelago (Solzhenitsyn), 157
Gulliver’s Travels (Swift), 147

Haeckel, Ernst H.P.A., 114, 115, 126, 132,
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Haldane, John B.S., 115, 126, 146, 148, 175
contributions of, 128–129
on “origin of life” events, 128–129

Hamming distances, 40–41
for Ala-Tyr pairs, 63
in amino acids, 76
code letters and, 16
in genetic codes, 105, 109
in iso-1-cytochrome c, 84
in Jukes Proposal, 98, 99
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Hesiod (philosopher), 144
Hilbert, David, 170, 171
homochirality, 118
homologous protein families, 47–48
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horizontal gene transfer, 174, 181

cell location for, 174
Horowitz, Vladimir, 170
Human Genome Project, 23, 186
Hume, David, 176
Huxley, Thomas Henry, 177

Incompleteness Theorem, 174
Turing machines and, 171

information theory, 3, 6, 31, 158, 184
complexity in, 169
content as part of, 56
entropy in, 31
genome as part of, 6
instantaneous genetic codes for, 108
sequence symbols in, 6
Shannon entropy and, 34
transmission as part of, 34

inheritance
blending theory, 3
segregated, 3

Intelligent Designer, 178, 181
creationism and, 176

Intelligent Life in the Universe
(Sagan/Shklovskii), 118, 155

“irreducible complexity,” 178
iso-1-cytochrome c, 29–30, 53, 62, 65, 68, 83,

87
Ala-Tyr pairs within, 68

amino acid predictions for, 68
α1-antitrypsin in, 84
BH considerations in, 83
Cys amino acid sites in, 82
in electron transfer pathways, 59,

81
formation of, 58
hamming distances in, 84
history of, 58
information content of, 69–75, 84–85
oligonucleotide mutagenesis in, 82
polypeptide sequences in, 64
R values in, 76
redundancy in, 38
Shannon–McMillan–Breiman theorem and,

84, 118
site-directed mutagenesis in, 82

Johnson, Philip E., 178
Journal of the Chemical Society, 122
Jukes Proposal, 97–101

clostridial type ferrodoxins in, 98
codon assignments in, 104
Hamming distances within, 98
tests of, 97

Jukes, Thomas, 116
Just So Stories (Kipling), 1, 146

Kant, Immanuel, 150
Kerr, Richard, 187
Kipling, Rudyard, 146
Kolmogorov, 169
Kraft Inequality, 108
Krankenhaus, Rudolf Virchow, 124

Law of the Transformation of Quantity into
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in dialectical materialism, 151
Lawrence, Ernest Orlando, 125
Laws of Thermodynamics

First, 31
Second, 21, 30, 185

Lazcano, 123, 128, 146
Ledley, Robert, 13
Lewis, Sinclair, 121
LIFE: Its Nature, Origin and Development

(Lysenko), 156
“Light and Life” (Bohr), 5
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corona discharge during, 131
simulation of, 130–131
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biometric synthesis apparatus, 127
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Markov process
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system, 33
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Markov states
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“master sequence” proposal, 30, 159
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contributions of, 125–128
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for Darwin, Charles, 4
mitochondria

codons for, 94, 112
endosymbiotic theory of, 111
genetic codes within, 111–112
mRNA editing for, 106–107

molecular biology
codons in, 15
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planet formation and, 136–138
Roche limits and, 136–137
surface metamorphism for, 137

Morgano–Weismannite genetics, 154–156

Morse Code, 14
evolution of, 11

Morse, Samuel F.B., 11
mRNA, 34

alphabet, 21, 36
cytosine in, 145
doublet codons, 15
genetic code for, 18
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templates, 6
in Turing machines, 181

Muller, Herman, 153, 156
mutual entropy, 43, 45, 48–49, 92
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definition of, 46
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Administration), 142
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185
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Nelson Bay Retrovirus, 85
Neurospora crassa, 104
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Wächtershäuser on, 132–133

origin of matter
Big Bang theory and, 134

Origin of Species by Means of Natural
Selection or the Preservation of Favored
Races in the Struggle for Life (Darwin),
120, 177, 179, 182

overlapping genes, 85–86, 87
discovery of, 85
genetic codes and, 87–92

“ozonizer,” 122

Paley, William, 176, 177
Paramecium, 104, 111
parity checks, 39

accuracy of, 39
Parkinson’s disease, 57
Pasteur, Louis, 114, 115, 117

on optical isomers, 2
scientific discoveries of, 2

Pauling, Linus, 9, 10
Pavarotti, Luciano, 4
percent identities, 48
Perron-Frobenius Theorem, 53, 56
phase space, 31
phylogenetics

complexity and, 169
Darwinian Threshold, 174
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182
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protein families
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in Turing machines, 171

protein-folding
disorders, 57
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proteome alphabet, 21
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pyrimidines, 97

prebiotic soup in, 97
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