
SCIENCE UNCOILED – THE EVIDENCE 

When, aged 31½, I wrote my three books, their under-

lying ideas were not proven.  As science has moved on, I 

have accumulated a body of supporting evidence. Now, 

aged 63, I present three papers confirming them and 

suggesting ways to prove them.  If you wish to comment 

or collaborate, please contact 

michaeltdeans@gmail.com. 

1  THE MINION, 

 THE CHIP INTHE BRAIN 

 

  ABSTRACT 

In seeking to construct a computer modelled on the 

human brain, understanding the detail of its working is 

prerequisite.  My proposed combination of DNA and protein 

for the role of óthe chip in the brainô followed studies in 

physics, chemistry, biochemistry and cybernetics.   The 

evolved óminionô unit parallels the silicon chip in digital 

computers.  It combines a clock, memory store, mode of 

inter-communication and logical capability with personality. 

It requires re-interpretation of evidence for the nucleosome 

core particle, neural network and quantum mechanics, and is 

consistent with my account of the origin of life. 

  

HISTORY 

   Using molecular models, I discovered that the DNA 

double helix could be uncoiled to a flat configuration whilst 

retaining the base overlap and spacing which stabilized the 

helix [1].  I noted that the phosphates in this flat DNA had 

the same spacing as the ɤ-amines in Pauling's anti-parallel 

ɓ-pleated sheet [2] comprising alternate neutral and basic 

amino acids.  I showed that 21  9-base-pair segments formed 

a coil, and 9 such coils (bound by more protein strips) 

formed a drum - a 'minion'.  This correctly predicted the 

packing of DNA in the chromosomes at cell division, 

enabling them to replicate without tangling, and matching 

observations of their breaking down to strings of 9 beads 

[3]. It was consistent with the amino acid content of 

histones. 

 

STRUCTURE 
   The hydrogen bonds binding the minion are 'proton 

ordered'; each an aligned dipole, with one per coil opposed 

for electrical neutrality. These 18 opposed bonds are in flux 

- they pass round the coil like the hand of a clock, each 

'hand' 63 times slower than the one before it. Like the crystal 

in a quartz watch, this gives us our sense of time. I proposed 

that the setting of each of the 1.7 million minions in each 

nucleus constituted a memory, that like minions resonated at 

frequencies in 18 wavebands, both within the nucleus and   

between nuclei connected by nerve fibres, which act as wave 

guides, analogous to glass fibre optics. 

   Synaptic junctions serve as filters for particular 

wavebands; areas of the brain specialise in synapse type, 

each having its own neurotransmitter and quality.  

Following a variety of studies, I identified 9 óorthogonalô 

concepts: goodness, truth, beauty, peace, love, progress, 

stability, justice (originally perfection) and unity, each with 

an extrovert & introvert version. The differentiation of the 

brain subdivides thought processing; variants determine 

personality - a bias in the weighting of decisions.  This was 

first confirmed by the count of nine colours illustrating the 

brain in Gray's Anatomy, and accounts for the neural 

network model. 

 

INTRODUCTION 

   Whereas short strands of double-helical DNA can easily 

uncoil, replicate and recoil, the metre holding the human 

genome needs appropriate packing.  The ónucleosome core 

particleô [4] is a preparative artefact deriving from one coil 

of the minion (Fig. 1):

 
Figure 1   Minion coil   Nucleosome  core particle  

 The particles are too thick to explain chromosome 

dimensions.  The evolutionary advantage of the minion 

structure rests with its efficiency for replication; compared 

with the step-wise uncoiling/recoiling and multiple 

breaks/joins of the standard model, it enables the orderly 

copying of 1,701 base-pairs at once (Fig 2): 

 

Figure 2  Replication  

[1]   J.D. Watson & F.H.C. Crick, A structure for 

deoxyribose nucleic acid, Nature 171(4356) (1953) 737-8. 

 [2]   L. Pauling,  The chemical bond and the structure of 

molecules, J Am Chem Soc 57 (1935) 2680-2684. 

 [3]   M. Robertson,  Beads of Life, New Scientist 83(1162) 

(1979) 8-10.  

 [4]    R.W. Burlinghame, et al  Crystallographic structure of 

the octameric histone core of the nucleosome at a resolution 

of 3.3Ȕ, Science 228 (1985) 546-53. 
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Flat DNA (Fig 3):  

 

Figure 3  DNA B -helix uncoils to bind  ȁ-sheet of protein  

 sandwiched between anti-parallel ɓ-pleated sheets of a 

copolymer of alanine-lysine has been reported [5]. The 

overlap and spacing of uncoiled DNA are the same as for 

the B-helix.   The extra hydroxyl group in RNA prevents it 

assuming this configuration.  The four nucleotides 

preferentially pair with four neutral amino acids (mnemonic 

A LIVe CiGAreTte, (Fig.4). 

 
Figure 4   Base -specific amino -acids  

The geometry of the bacterial compound Gramicidin S [6] 

matches that of the minion (Fig 5):  

 

Figure  5   Gramicidin S    

The asymmetry of the histone units creates a 17º bend, 21 

units a coil (Figs 6 & 7): 

 
Figure 6   

 

 

Figure 7  Nine coils per minion; minions super -coil  

The nine coils are bound by more protein elements, stacking 

to form a super-coil conforming to the dimensions of the 

mitotic chromosome.  The structure is held together by three 

sets of hydrogen bonds (Fig8). 

 

Figure 8   Three sets of hydrogen bonds   

The detailed composition of histone proteins is more 

sophisticated, but reflects the neutral, basic and proline 

content required for the minion structure.  The extra 

hydroxyl group in RNA obstructs uncoiling possible for 

DNA. 

 

[5]    F. Azorin et al Anomalous nuclease digestion of 

Holothuria sperm, J Mol Biol 185 (1985) 371-87.  

 [6]   M. Harding, Gramicidin S: some stages in the 

determination of its crystal & molecular structure, in: 

Structural studies of molecules of biological 

interestéhonour Dorothy Hodgkin, Clarendon Press, 

Oxford, 1981.  

Flat DNA has the same base-pair overlap and                               
spacing as the double helix
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DYNAMICS 
             At ambient temperatures, the hydrogen bonds in 

water make and break randomly, giving solutes Brownian 

motion [7]; those binding the ɤ-amine of Lysine/Arginine to 

phosphate in the minion are constrained to orderly, regular, 

directional oscillation like a clock.  Its logic parallels the 

DekatronÓ [8] used in Geiger counters, timing governed by 

the constant speed of photons round its coils, direction 

determined by the chirality of the DNA and protein (Fig. 9): 

 

Figure 9  H-bond chain & Dekatron  

          The ɓ-sheet spacing is 7.37Ȕ, so the distance round a 

coil is 189x7.37Ȕ; time taken for light to travel this distance 

is 189x7.37x10
-10

/3x10
8 
seconds; the three steps take  

t = 3x189x7.37x10
-10

/3x10
8
 = 1.39x10

-15 
seconds.  Just as a 

series of Dekatrons count in powers of 10, successive coils 

of the minion use powers of 63; the periods of its 18 coils 

are: 
-9   Unity        87x10-15 secs (uncertain [9], quantum mechanics rules). 

-8  Justice      5.5x10-12 secs (phenomena studied by physicists). 

-7  Stability    350x10-12 secs (chemical reaction times). 

-6  Progress    22x10-9 secs (timing of electronic equipment). 

-5  Love      1.4x10-6 secs (biochemical reaction times). 

-4  Peace      87x10-6 secs (translation of genetic code to protein). 

-3  Beauty      5.5x10-3 secs (processes observed by biologists). 

-2  Truth      350x10-3 secs (timeframe of technologists). 

-1  Goodness  22 secs (reaction times measured by psychologists). 

+1  Goodness 23 mins (attention span for psychiatrists). 

+2  Truth      1 day (Earth rotates; unit for personnel management). 

+3  Beauty      9 weeks (an academic term, sociological developments). 

+4  Peace     11 years (Sun-spot cycle [10], political changes). 

+5  Love     685 years (historical eras). 

+6  Progress  43,000 years (archaeological studies). 

+7  Stability  2.7x106 years (palaeontologists date fossils & rocks). 

+8  Justice    170x106 years (events observed by astronomers). 

+9  Unity    11x109 years (big-bang [11], pre-occupies cosmologists). 

 

QUALITIES 
     The concepts/qualities (óEpiphenomenalô qualia) [12] in 

the above table reflect the personality traits typical of 

academics in the disciplines cited, the characteristics 

associated with birth-month by astrologers [13] and the 

ideals cited by philosophers and theologians.  They fall into 

three groups: 
  Body Goodness, truth and beauty -ve Water & +ve Fire signs. 

  Mind Peace, love and progress +ve Air signs. 

  Spirit Stability, justice and unity -ve Earth signs. 

 

  Lectures, theses and biographies follow nine stages of 

development: a good basis/infant to age 

7,acceptedtruth/child to age 14, aesthetics/adolescence to 

age 21, ethics/adulthood to age 28, society/family to age 35, 

advance/career to age 42, politics/investment to age 49, 

publication/tutoring to age 56, and integration/leadership to 

age 63.  Emphasis on each stage (duration, word count or 

achievement) reflects personality.  These proposals could be  

confirmed by automated analysis by key-word. 

 

SENSES 
   The nine concepts match the five conventional senses and 

four others: 

 

  1  Instinct      Green Default memory [14]. 

  2  Fidelity     Gold Bonding with family and friends. 

  3  Aesthetics Pied Pattern recognition. 

  4 Joy      Yellow Happiness and other moods. 

  5  Touch      Bronze Affection, caring, love. 

  6  Hearing    Violet Communication, language. 

  7  Taste      Blue Appetite. 

  8  Sight      Silver Dreams, vision, colour. 

  9  Smell        Red Self/non-self, immunity 

 

Synaesthetes [15] cross-link the senses, (their assignment of 

colours [16] is not consistent).  My colours derived from 

analysis of advertisements and sayings   Colours of money 

are illustrated in Shakespeareôs The merchant of Venice
 
[17]. 

 

 [7]    R. Brown, émicroscopical 

observationséonépollené., Phil Mag 4 (1828) 161-73. 

[8]    R.C. Bacon & J.R. Pollard, The Dekatron ï a new 

cold-cathode counting tube, 

Electronic engineering 22 (1950) 173-77. 

[9]   W. Heisenberg,  Development of concepts in the 

history of quantum theory, Am J Phys 43(5) (2000) 389-94.  

[10] F. Halberg et al,  Cross-spectrally coherent  ╔10.5- & 21-

year biological and physical cycles, magnetic storms & 

myocardial infarctions,  Neuroendocrinol letters 21 (2000) 

233-58. 

[11]   G. LemaἘtre A homogeneous universe of constant 

mass and growing radius accounting for the radial velocity 

of extragalactic nebulae, Monthly notices Royal Astronom 

Soc 91 (1931) 483-90. 

[12]  D.C. Dennett, in: P. Ludlow et al Thereôs something 

about Mary: essays on phenomenal consciousness and Frank 

Jacksonôs knowledge argument, MIT, USA, 2004. 

[13]   D. Parker, Astrology in the modern world, Taylor & 

Francis, London, 1970. 

[14]    P. Berthold, Bird migration, a general survey, OUP, 

NY, 2001. 

[15]    R.E. Cytowic, Synaesthesia, a union of the senses, 

MIT, USA, 2002.  

[16]   M. Lἤscher, The Lἤscher colour test, Jonathan Cape, 

GB, 1970. 

[17]   W. Shakespeare, The merchant of Venice, in William 

Shakespeare, the complete works, Collins, London & 

Glasgow, 1951. 
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MUSIC  

   Music [18] has many characteristics evidencing the 

minion.  The notes of the tonic scale have frequencies in a 

set of ratios, repeat as octaves and combine as chords.  To 

the Chinese, tones have meaning [19] (best learned at an 

early age) and recognition of perfect pitch [20] is innate.  

The five lines and four spaces (nine together) of the 

composerôs stave diagram the minionôs coils.  None of these 

features are supported by the neural network model. 

 

NUMBERS 
   Bases 10 for counting, 12 for calendars and 60 for time-

keeping emerge as natural ways of counting; exponential 

functions and logarithms for comparisons.  Numerologists 

assign meaning to the nine digits and the letters of the 

alphabet; as with astrologers there are many variants on the 

theme.  Bernard Spencer Le Getteôs Numera
 
[21] was basis 

for studying this association; I established correlations 

between the ónumeraô of names and lecture titles, 

astrological birth signs and life histories.  Such studies could 

be automated and statistically verified.  The distinction 

between cardinal and ordinal numbers is important to 

counter the culture of gambling. 

 

BOUNDARIES 
   Discrepancies between the classical physics of Newton 

and Einsteinôs relativity [22], the uncertainty of quantum 

mechanics and big bang cosmology attract much research.  

The óerrorsô of 1 in 63
9
 and 1 in 63

18
 imposed by a coiled 

abacus account for these differences. The óTyger equationô 

(éWhat immortal hand or eye, dare frame thy fearful 

symmetry?, Blake [23]) describing the minionôs view of a 

straight line: 

d
2
ⱥ/dt

2
 = ˊɓ

2
/2ãe ( (1+ɓ)

t/Ű
 + (1+ɓ)

-t/Ű
 ) 

d
2
ʌ/dt

2
 = ˊɓ

2
/2ãe ( (1+ɓ)

t/Ű
 + (1+ɓ)

-t/Ű
 ) 

where ⱥ and ʌ are polar coordinates, ɓ = 63
-9

, t = 1.39 x 10
-

15
, and ˊ and e have their usual values.  Mathematicians 

could verify that plane surfaces appear to be spheres, 

whether minute particles, the surface of the Earth or the Sun 

and stars.  This relativity between conception and 

perception, like the abstractions of quantum mechanics, 

takes time to grasp. Just as the minion embraces all times, it 

includes the full range of masses: 
    +9  Mass of Sun  -1  8.1 Grams 

    +8  84 Earth masses  -2  2 mg 

    +7  1.8 Moon masses -3   0.51µg  

  +6  31x1015 Tons  -4  130pg 

  +5  8x1012 Tons -5  0.033pg  

   +4  2x109 Tons  -6  8.3ng 

+3  5x105 Tons  -7  2 quit masses 

+2  130 Tons   -8  ӎ proton mass  

+1  32 Kg -9   -9  Electron mass/7 

   The ratio between these figures is 63
2
, so ãmass, µ, 

emerges as more natural than mass, M; Einsteinôs E = Mc
2
 

becomes E = (µc)
2
. 

   

MIND AND BODY 
   Body structure, metabolic pathways, glands, hormones, 

[micro-]nutrients and disorders fall into 9 parallel groups, 

affording biochemists, nutritionists and medical practitioners 

a framework similar to the periodic table of the elements 

[24] for chemists. Medical diagnoses of pathology often 

invoke pharmaceuticals with side-effects in the brain or 

reveal genetic variations in susceptibility.  I identify 9 quasi-

independent chemical systems in the body: 

 
#  System    Elements  Tissue Hormones 

1  Motility  Ca++/Mg++/SO3
= Muscle Choline 

2  Sensitivity Na+/K+  Nerve Adrenaline 

3  Excretion Mn++/NaCl  Kidney Angiotensin 

4  Respiration I+,O2.H2O  Lung Thyroxine 

5  Growth  Cu++,amino-acids Liver Growth hormone 

6  Rigidity  SiF6
3-,apatite Bone PTH 

7  Assimilation Zn++,glucose Gut Insulin 

8  Reproduction Ag+,PPi  Gonads Serotonin 

9  Water regulation Ca++/Mn++/SeO3
= Heart Vasopressin 

 

Trace element deficiencies due to surface geology [25], 

agricultural chemicals [26] and food processing [27] account 

for much morbidity in affluent societies [28]. 

 

[18]   C.E. Seashore, Psychology of music, McGraw-Hill, 

NY & London, 1958.  

[19]  D. Deutsch et al, Tone language speakers process 

absolute pitch, J Acoustical Soc of America 106 ,(1999) 

2267.  

[20]   C.H. Wedell, The nature of absolute judgement of 

pitch, J Exp Psychol 17 (1934) 485-503.  

[21]   B.S. Le Gette, Numera, the craft of numerology, Pan 

Books, London, 1976. 

[22]   A. Einstein, Relativity, the special & the general 

theory, Methuen, London, 1920. 

[23]    W. Blake, The tyger,  Songs of experience, OUP, 

London, 1970.  

[24]   M.D. Gordin, A well-ordered thing: Dmitrii 

Mendeleev and the shadow of the periodic table, Basic 

Books, NY, 2004. 

[25]   OneGeology, http://portal.onegeology.org/ Surface 

geology 2010. 

[26]    R. Carson, Silent spring, Houghton Miffin, USA, 

1962.  

[26]   I. Newton, The Principia: mathematical principles of 

natural philosophy, U of California Press, California, 1999. 

[27]   IUPAC Symposium on trace elements in food, Pure & 

Applied Chemistry 82(2) (2010) 349-482.   

[28]  M.T. Deans, Protons, life and evolution, 

www.scienceuncoiled.co.uk 2010. 

http://portal.onegeology.org/
http://www.scienceuncoiled.co.uk/
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PROTON CURRENTS 
   The minion has channels (Fig 11) guiding free protons 

along side the hydrogen bond chains of the clock.  This 

current in the super-coil of the chromosomes at cell division 

yields a magnetic field, causing them to repel one another 

(the 9 components of the centriole, and 9 hydrogen bond 

chains in the spindle (ó3 Ŭ-helices super-coiledô [29]) drive 

this process (Fig 10). 

   

 

Figure 10  The  spindle  

The fastest protons (velocity c/189) have sufficient energy to 

drive nuclear fusion: 

    ½ x 1.67 x 10
-27

 x (3 x 10
8
)
2
 = 13,000 electron-volts. 

This is the ócold fusionô reported by Fleischmann and Pons 

[30] in the channels between palladium crystals swollen by 

adsorbed hydrogen, and a mono-molecular film of proton-

ordered water on its surface (Fig. 11): 

 

Figure11  Cold fusion  

Homo sapiens alone has 10
28

 minions (30 Megatons of 

chromatin). Cold fusion has been invoked to explain neutron 

emission by electric storms (arising from proton-ordered 

channels in ice crystals grown in strong electric fields), 

collapsing bubbles (again possibly due to local ordering of 

hydrogen bonds) and to be responsible for spontaneous 

human combustion [31].  Various radiations arise; according 

to the Tyger equation, these manifest as the Sun, stars and 

galaxies. As in X-ray diffraction [32], chromatin 

surrounding the fusion event diffracts the radiation, yielding 

the observed pattern. Pulsars arise from recoiling nuclides, 

target nuclides include 
12

CO2, 
13

CO2ā 
14

NO2 and 
15

NO2, each 

with a characteristic fusion product  (frequency & ½-life); 
12

CH4, 
13

CH4, 
14

NH4 and 
15

NH4, have a related family of 

products determined by the different chemical binding. The 

matching spectra of frequencies & ½-lives amongst the 

Pulsars confirms their origin. An automated survey could 

review all known pulsars. 

 

COMPUTER DATA-BASES  
  Computer data-bases and search engines based on the 

minion promise to be more efficient tools for aiding human 

creativity.  Variety and diversity within concepts, assigning 

meaning to the 63 steps [33], offers a potential classification 

of all knowledge.  Advertising based on the model may be 

more effective.  Judging equity in the distribution of 

resources using 9 criteria, the diagnosis and treatment of 

conflict may be helped by 9-way classification.; wisdom lies 

in its integration.  

 

CONCLUSIONS 

 21st century society is increasingly dependent on 

digital technology, a poor substitute for natural intelligence.  

By modelling the next generation of computers more closely 

on the human brain, greater compatibility may be 

anticipated.  The several ways in which the minion distorts 

perception, have resulted in sophisticated versions of 

particle physics, cosmology and medicine; science uncoiled 

presents a simpler account, more amenable to research.  It is 

my hope that future developments will focus on peaceful 

coexistence, balanced judgement and freedom to exchange 

ideas. 

 
[29]  R.F. Doolittle, Fibrinogen & fibrin, Scientific 

American 245 (1981) 126-135.  

[30]   M. Fleischmann & S. Pons, Calorimetry of the 

palladium-deuterium-heavy water system, J 

Electroanalytical Chem 287 (1990)  293-348. 

[31]    J. Randles & P. Hough, Spontaneous human 

combustion, Robert Hale, GB, 1992. 

[32]    W.H. Bragg, The structure of some crystals as 

indicated by their diffraction of X-rays, Proc Roy Soc Lond 

A89 ,(1913) 246-248.  

[33]   R. van Over, I Ching, New American Library, NY, 

1971. 
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2  TRACE ELEMENTS & ACTIVE  

TRANSPORT 

BACKGROUND 
   At the atomic scale, uncertainty and quantum mechanics 

apply, yet biologists adhere to classical models.  Huxleyôs 

account [1] of the interaction of actin and myosin in muscle 

contraction invokes binding sites, conformation changes and 

step-wise sliding of the filaments.  Muscle contraction is 

accompanied by clicks [2] and the sarcomeres [3] are always 

~2µ long, consistent with their being resonant cavities for 

the ~4µ quanta produced by hydrolysis of ATP [4].  

Standard models of membrane transport refer to the opening 

and closing of channels, diffusion of substrates, including 

naked ions and selection by binding site. Reviewing the 

roles of Zn and Cu in  endocrinology, I noted that the barrel 

of Ŭ-helices characteristic of membrane transport proteins 

and the hole in transfer RNA [5] (Fig 1): 

 

Figure 1 tRNA
Phe

 [Science  28/5/76 p857]  

 were lined with hydrogen bonds, polarized by the 

ómembrane potentialô.  I proposed a ratchet mechanism for 

active transport through the cell membrane and for the 

recruitment of amino acids for protein synthesis across the 

endoplasmic reticulum, see Fig. 2:  

 
Fig 2  Transport DNA pump mechanism  

  The H-bonds are de-polarized by absorption of a 4µ 

quantum released by adenyl/guanyl cyclase.  This leaves an 

electric field through the hole, which drives transport of an 

electrically charged complex, involving a lock-and-key fit, 

as in enzyme catalysis.  An example is the exchange of 

Na
+
/K

+
 by adrenaline (Fig 3): 

 
Figure 3  Catecholamines in Na

+
/K

+ 
exchange  

   Na
+
 ions are the same shape and size as H2Os, which 

cluster around them, making the cell sap viscous and 

slowing its chemistry.   K
+
 ions bind less H2O, enabling fast 

reactions.  6 adrenalines cluster around K
+
, 4 around Na

+ 
(in 

rings bound by H-bonds), enabling transport by tDNA (or 

protein) pumps, exchanging 2K
+
 for 3Na

+
 - enhancing cell 

charge and changing viscosity.  Noradrenaline and 

dopamine fit different pumps.  The drugs codeine and 

morphine substitute for adrenaline, blocking the pump; more 

pumps are enrolled, increasing sensitivity to pain and 

leading to addiction.  This account could be empirically 

tested.   I proposed roles for several trace elements (Fig. 4): 

 
Figure 4   Bioessential elements  

a family of 64 types of tDNA, ~2000 per cell (as suggested 

by reports of a ócollarô surrounding the sperm as it fertilizes 

the egg) recruited by ódifferentiation DNAsô, synonymous 

with oncogenes, just as tRNAs are recruited by messenger 

RNA in protein synthesis, and roles for endocrine glands 

and hormones. 

 

[1]  Huxley HE  The mechanism of muscular contraction.  

Science 1969;164, 1356-66. 

[2]  Oster G, Jaffe JS. Low frequency sounds from sustained 

contraction of human skeletal muscle.Biophysical J 1980, 

119-127. 

[3]  Somlyo AP, Somlyo AV, Vascular smooth muscle II. 

Pharmacology of normal and hypertensive vessels.  

Pharmacol Rev 1970; 22, 262. 

[4]  See 3
rd

 paper. 

[5] Sussman JL, Kim S.  Three-dimensional structure of 

transfer RNA in two crystal forms.   Science 28 May 1976, 

853-858. 
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TRACE ELEMENTS IN MEDICINE 

IODINE AND OXYGEN 
   Perhaps the first metabolic reaction to evolve was nitrogen 

fixation, driven by active transport of a proton and invoking 

nicotinamide (familiar in the enzyme cofactor NAD); the 

same model accounts for the handling of oxygen, nitric 

oxide and ethylene, and explains cyanide poisoning ï see 

Fig. 5. 

 
Fig 5   Gas fixation  

  By this mechanism, oxygen entered the atmosphere ï my 

proposal that cell membranes are impermeable to hydrated 

oxygen, O2.H2O, could be tested.  Iodine in its metallic 

form, I
+
, serves as carrier [6], delivered as thyroxine made 

by the thyroid gland ï see Fig.6. 

 

Fig 6  Role of iodinium in oxygen transport  

    Eventually, I
+
 degrades to iodide, I

-
, which is recycled.  

First evolved in littoral seaweeds, the transport of oxygen 

governs óbasal metabolic rateô, BMR, and the activity of 

neurons, determining mood ï mania with too much oxygen, 

depression with too little.  A mutant transport DNA accounts 

for óbipolar disorderô, stabilized by the lithium ion, Li
+
, 

which has the same shape and size as I
+
, but does not 

degrade.  Buddhist monks get óhighô by over-breathing; anti-

psychotic drugs have other targets; there are other causes of 

depression. 

 

FLUORINE AND THE SKELETON 
   To fabricate silicon hexafluoride, carrier for apatite, the 

substance of bones and teeth, the energy stored in vitamin D 

is conducted through the membrane by vitamin A as a 

ósolitonô ï see Fig. 7; vitamin E has a similar role. 

 
Fig. 7   Vitamin A as a quantum conductor  

    The earliest skeletons may have been built of silica 

(diatoms), then calcium carbonate (sea shells), finally 

calcium phosphate (bones and teeth)  [7] see Fig. 8. 

 

[6] Gleadle JM et al  Diphenylene iodonium inhibits the 

induction of erythropoietin and other mammalian genes by 

hypoxia. Implications for the mechanism of oxygen sensing.   

Eur J Biochem 1995; 234, 92-99. 

[7] Burgener IT et al.    Aluminium potentiates Pi transport 

stimulation induced by fluoride in osteoblast-like cells. Am 

J Physiol 1996; 271E, 694-701. 
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Fig 8  PTH, F, Si & vits A and D in building bones  

  The process is sensitive to acidity (pH), failing with 

metabolic acidosis at menopause and renal failure and with 

acid air pollution (SOx, NOx) & tobacco smoke.  Thus SiF6 

reaches the brain via the olfactory nerve (along with AlF6), 

resulting in aluminosilicate plaques and fluoride poisoning 

of neurons, causing Alzheimerôs disease.  F
-
, ingested in tea, 

supplemented to prevent tooth decay, and locally high in 

drinking water, calls for more research.  Administration of 

anaesthetics containing fluorine (typically for a hip fracture) 

promotes excretion of AlF6 by the kidneys, temporarily 

clearing the brain of F
-
, relieving the symptoms of 

Alzheimerôs for a few hours after four days, suggesting an 

approach to treatment. 

ZINC AND GLUCOSE 
   Zn targets the ótriangle of sweetnessô [8] found in 

ɓDglucose, di-keto-Lgulonate (from vitamin C), the 

hormones insulin and glucagon and many drugs, notably 

barbiturates; the complex with glucose is shown in Fig. 9. 

 
Fig 9  Triangle of sweetness binding Zn to ȁ

D
glucose  

  Unlike I and F, Zn features in many enzymes, including 

carbonic anhydrase [9] controlling pH (affecting 

Alzheimerôs) and alcohol dehydrogenase [10] protecting the 

liver (hence the lethal combination of alcohol and 

barbiturates).  Like I, it accumulates in the eye, explaining 

ex-ophthalmos and diabetic glaucoma.  Be, (formerly the 

infamous Victorian poison glucinium) mimics Zn, as does 

Pb (used by the Romans as a sweetener).  Vitamin C 

delivers Zn where insulin cannot reach, preventing scurvy 

and inhibiting the uptake of rhinovirus (preventing colds & 

flu).  Neonatal jaundice (prevented by the midwifeôs pewter 

spoon or colostrums), and eating disorders such as anorexia 

respond to Zn [11].  Monitoring Zn rather than glucose 

might improve the management of diabetes. 

 

SILVER AND ARGININE 
  The prerequisites for replicating DNA at cell division are 

contained in the complex of arginine and pyrophosphate, 

basis for anti-cancer pharmaceuticals (Fig. 10). 

 
Fig 10  Ag binds creatine; anti -cancer drugs bind PP

i  

  As for SiF6 synthesis, vit A conveys energy to assemble 

PPi.  Ag forms a shocking pink analogue of red heme and 

green chlorophyll, colouring leaf buds in spring (Fig. 11) 

[12]. 

 
Fig 11  Ag porphyrin & vit A dimerize P

i
 for transport  

 

[8] Emsley J.   Artificial sweeteners.   Chem Matters, Feb 

1988, 4. 

[9] Lukaski HC.   Low dietary zinc decreases carbonic 

anhydrase activities and impairs cardio respiratory function 

in men during exercise.  Am Soc Chem Nutr 2005; 81, 

1045-1051. 

[10]  Shchors EI, Libinzon RE.  Biochemical aspects of 

alcoholism.  Khimiko-Farmatsevticheskii Zhurnal 1978; 12, 

3-4. 

[11]  Birmingham CL et al.   Controlled trial of zinc 

supplementation in anorexia nervosa.  Int J Eat Disorder 

1994; 15, 251-255. 

[12]  Kadish KM et al.  A reinvestigation of silver porphyrin 

electrochemistry. Reactions of silver (I), silver (II) and silver 

(III).  Inorg Chem 1986; 25, 3236-3242. 
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Serotonin forms a hexamer (Fig 12) 

 
Figure 12  Ag(serotonin)

6
 & Ag(methoxytryptamine)

6
 

to convey Ag from the pineal.  Ag colloid has been 

promoted for anti-cancer therapy.  Cl
-
 renders Ag less 

available; its nutritional status deserves further study.  The 

pathway accounts for the laying down of inositol 

hexaphosphate in seeds [13] and the mysteries of sleep and 

hibernation. 

SELENIUM, MANGANESE 

&WATER 
   The active transport of H2O is the most important of these 

accounts.  It evolved when life moved from the oceans to 

land.  Plants devote most of their resources to it; the fossil 

record reflects its evolution in animals.  An electrolysis plant 

extracting Mn in Siberia failed for using Se-contaminated 

H2SO4.  The sizes of Mg
++

/Mn
++

 match those of SO3
=
/SeO3

=
, 

defining their roles in controlling muscle contraction/blood 

pressure.  Comparison of the prevalence of breast cancer 

with the age of surface rocks [14, 15] evidences the 

protective effect of the higher Se in calcareous sediments 

and around volcanoes, affording an explanation for the 

benefits of 'hard' water. Mn participates in NaCl transport 

(see the specious claim [16] that the angiotensin[ogen]/ 

rennin axis accounted for pre-eclampsia), as well as 

catalyzing cholesterol synthesis [17].  Mn nodules on the sea 

floor [18], and Se deficiency in animal husbandry [19] have 

been ignored in the search for a solution to the pandemic of 

heart disease and cancers of the breast, bowel and prostate.    

I propose that H2O is carried by phospho-mevalonic acid, 

reversibly forming a lactone, see Figs. 13 & 14. 

 
Figure 12   Mevalonate &  H

2
O 

 
Fig 1 4   Cholesterol synthesis  

  Se, as selenite, SeO3
=
, distinguishes Mn

++
 from Mg

++
 

favoured by sulphite, SO3
=
 (S in fertilizers induces, 

swayback in sheep).  

 

[13]  Maga JA. Phytate: its chemistry, occurrence, food 

interactions, nutritional significance and methods of 

analysis.  J Agric and Food Chem 1982; 30, 1-9. 

[14]  Dept Health and Human Services.  Deaths from breast 

cancer by state.  Apps.nccd.cdc.gov/uscs/ 2006, 2/5/2010 

[15]  USGS.  Surface geology USA.  

Nationalatlas.gov/natlas/Natlasstart.asp, 2/5/2010 

[16]  Zhou A. A redox switch in angiotensinogen modulates 

angiotensin release.  Nature 2010; 468, 108-11. 

[17]  Yoshida et al.  Determination of key intermediates in 

cholesterol and bile acid biosynthesis by stable isotope 

dilution mass spectrometry.  Anal Chem Insights 2008; 3, 

45-60. 

[18]  Halbach P et al.  Composition and formation of fossil 

manganese nodules in Jurrassic to Cretaceous radiolarites 

from the Nicoya ophiolite complex (NW Costa Rica).  

Mineralium Deposita 1992; 27, 153-160. 

[19]  Underwood EJ.  Trace elements in human and animal 

nutrition, 4
th
 ed.  Academic Press, 1977 
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The control of blood pressure in man is shown in Fig. 15: 

 
Fig 15  Vit E (tocopherol ), Se & Mn in H

2
O transport  

  The posterior pituitary packages Se in oxytocin and 

vasopressin. Tocopherol (vit E) creates SeO3
=
 to exchange 

Mn
++

 for Ca
++

.  Spent SeO3
=
 is recycled as SeMe2 

(competing with HgMe).  Mevalonic acid (named after 

valerian, óall healô) derives from maligned saturated fat.  

Cholesterol is notorious for causing heart attacks and 

strokes.  Se status is assessed by glutathione peroxidase 

assay, giving misleading results. 

CONCLUSION 

   Analogues of membrane transport carriers may be better 

targets for pharmaceuticals than binding sites on proteins.  

Genetic studies should embrace tDNAs (synthetic analogues 

might be therapeutic).  Dietary supplements of vitamins and 

minerals need review.   
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3   ORIGIN OF LIFE 

ABSTRACT 
  An account of the origin of life on Earth and its evolution 

based on established fact and testable postulates. 

Crystallisation of proton-ordered water ice in pools of liquid 

N2 brings order amid chaos. A phase transition on cooling 

this ice emits coherent near infra-red light of wavelength 

~4µ. The light, polarized by multiple reflection,  selectively 

activates chiral moieties at the surface of the primordial 

soup.  These include deoxy-ribonucleotides, which are 

phosphorylated and polymerize to loops of DNA.  Amongst 

these are analogues of tRNA, which embed in coacervate 

membranes and, powered by 4µ light, transport selected 

substrates including deoxy-ribonucleotides, enabling 

replication of the ótDNAô.  Mutant tDNAs concentrate a 

variety of substrates, including amino acids.  Proteins and 

metabolism evolve later. 

 

HISTORY 
  Accounts of the origin of life tend to focus on catalysis and 

chance disequilibria, such as clays and ocean vents. As an 

undergraduate, I serendipitously observed an ordering force 

ï H2O crystals formed in liquid N2 are proton-ordered and 

undergo a phase change on cooling.  Water-ice has many 

forms, depending on the temperature and pressure [1]; a 

ferroelectric [2] and an ordering [3] transition are consistent 

with my observation.  Pauling [4] predicted the residual 

entropy of  hexagonal ice on cooling to 0ºK; the energy 

released at the ordering transition in tetragonal ice can 

likewise be calculated.  Fig. 1 shows a two-dimensional 

version of the process.  Computer simulation would enable 

precise verification. 

 
Fig. 1. Ordering transition in iceIt.  

   The biological significance of 4µ light emerged in relation 

to striated muscle: sarcomeres are ½-wave resonant cavities 

for it, offering a simple model for their contraction 

explaining the associated sound [5]. The length of the 

centrioles & circumference of the chromosomes at cell 

division afforded a simple description.  Explaining the 

electron transport chain as a cascade of light quanta is 

simpler than Mitchellôs proton gradient [6]. Applying 4µ 

quanta to active transport in endocrinology, the primacy of 

protons [7] over electrons in biology emerged.  X-ray 

diffraction studies of tRNA revealed a óholeô lined with 

hydrogen bonds [8], matching those in a barrel of Ŭ-helices.  

    A ratchet mechanism is shown in Fig. 2, its consequences 

were the subject of my previous paper. 

 

 
Fig. 2. Transport driven by 4µ light or adenyl/guanyl 

cyclase  

   The photo-phosphorylation of nucleotides by 4µ light is 

consistent with free paths in the mitochondria where it 

occurs.  It is catalyzed by Mg
++

/Mn
++

 and inhibited by Ca
++

 

ions.  4µ lasers are available to test it. The fixation of N2 & 

generation of O2 involving nicotinamide (in NAD) may have 

been the first metabolic reaction.  Polypeptides co-evolved 

with DNA; the fit of an anti-parallel ɓ-pleated sheet of 

alternate neutral and basic amino-acid residues with double-

stranded DNA was the basis for my first paper.  

   The poles of the Moon and of the planet Mercury are cold 

enough for N2 to liquefy [9]. Computer models of the 

Earthôs climate, developed in response to global warming, 

could resolve the influence of the atmosphere.  The history 

of the Sun may need review vide infra.  Fluctuations in 

temperature could arise from meteor impact, volcanic 

activity or weather patterns; for early life, time is less 

critical. That ice in clouds and on the surface would reflect 

4µ light was evidenced during development of the use of 

infra-red to de-ice aircraft. Polarization by reflection assures 

the chirality of absorbing moieties.  

 

[1]  M. Chaplin, www1.Isbu.ac.uk/water/ice.html (2009). 

[2]  A. Van der Beukel, physica status solidi(b) 28, 565, 

(1968). 

[3]  O. Mishima et al, An apparently first-order transition 

between two amorphous phases of ice induced by pressure.  

Nature 314, 76 (1985). 

[4]  L. Pauling, The nature of the chemical bond and the 

structure of molecules and crystals. JACS 57, 2680 (1935). 

[5]  I. V. Brozovitch et al. Biophys J 41, 35 (1983). 

[6]  P. Mitchell Nobel lecture, (1978). 

[7]  M. T. Deans Protons, life and evolution. 

[8]  J. L. Sussman et al, Science 192, 853 (1976). 

[9]  A. R. Vasavada et al, Icarus 141, 179 (1999). 
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  The composition of the primordial soup [10] is established, 

as are mechanisms for the synthesis of nucleotides; DNA is 

more stable than RNA, and matches the redox potential of 

the soup.  First life depends on dynamic equilibrium of 

climate and chemistry, not special events. An overview of 

the process is shown in Fig. 3. 

 
Fig.3. Pre -biotic synthesis of DNA.  

Coacervates [11] are pre-requisite to the model. Basic things 

have to be simple, the assembly of ingredients need precede 

their interaction. Diffusion across membranes is slow and 

inhibited by an electric potential.  Life is process rather than 

substance, the first process being assimilation.  Earth life 

reflects a match between the properties of a hydrogen-

bonded crystal (iceIt), a class of molecules (nucleotides) and 

two liquids (N2 and H2O); it may well be unique. A possible 

order of events in its evolution is presented in Table 1. 

 

Natural laser creates noodle soup of DNA. 

tDNA pumps feed coacervates. 

tDNAs diversify and concatenate (prokaryotes) 

or pair with differentiation DNA, dDNA (eukaryotes). 

Histone polypeptides bind tDNAs to dDNA, triplet code. 

Cells differentiate, redundant dDNAs encodes óhookô 

proteins. 

RNA, ribosomes, protein synthesis and enzyme catalysis. 

Photosynthesis, O2 in the atmosphere and speciation.  

Table 1  Order of evolution  

 

   The triplet code reflects the width of adjacent tDNAs.  

dDNAs, synonymous with oncogenes, coordinate cell diet in 

the same way that mRNAs define proteins.  Protein pumps, 

barrels of Ŭ-helices, are common in todayôs biology but the 

persistence of ~2000 tDNAs of 64 types in eukaryotic cells 

is supported by inheritance of metabolic disorders other than 

enzyme mutations, and a ócollarô surrounding the point of 

entry of the sperm at fertilization.  In prokaryotic cells, the 

chromosome repeatedly visits the membrane [12]. 

    Cell-cell recognition: gametes mating, chains (spirogyra), 

sheets (sponges), bi-layers and tissue cells with five 

neighbours embrace the morphology of all life (Fig 4). 

 
Figure 4   Five cell -cell geometries  

   Five levels of differentiation manifest in embryology, the 

specialisation of stem cells and the de-differentiation of 

gamete formation.  Cells acquiring a sixth óhookô protein 

form tumours/cancers and are targets for the immune 

system. Proof of this five-hook principle may be similar to 

that of the four-colour mapping theorem. 

    Competition for substrates afforded by the dynamic 

equilibrium of the primordial soup sets the scene for 

evolution of  tRNA, mRNA, ribosomes, endoplasmic 

reticulum, nuclear membrane and Golgi complex, resulting 

in enzyme catalysis. The substitution of photosynthesis 

(splitting of high-energy light quanta to 4µ infra-red by the 

cytochrome chain), for ice light enabled independence from 

a climate de-stabilized by O2 and CO2. 

    This account, if verified, has several consequences: new 

approaches to metabolic disorders (addiction, bipolar 

disorder, diabetes, Alzheimerôs disease, cancer and heart 

disease), energy coupling (muscle contraction, active 

transport, chromosome separation, photosynthesis and 

oxidative phosphorylation) and endocrinology. The 

implications for cosmology and physics suggest re-direction 

of research priorities from rocket science and particle 

accelerators to strategies for the survival and future of life 

on Earth. 

 

[10]   S. L. Miller et al, Science 117, 528 (1959). 
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[12]  N. P. Higgins, The bacterial chromosome (2005). 

  

 

 


