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Abstract

Quantum information processing of EPR-generated entangled proton qubits exhibited by rat and human genomes
falsifies the in vivo anti-entanglement hypothesis. An EPR-entangled proton qubit algorithm explains “probabilistic”
genomic growth — over the past ~ 3.6x10° y — from primordial duplex RNA-ribozyme segments, into a DNA double helix
of ~ 6.8x10° bp. Homo sapiens’ consciousness is thus considered a consequence of ~3.6x10°y of entanglement-enabled
evolution. The evolved human brain acquired sensory “biological files” for vision, acoustics, vocal, olfactory, touch, taste,
balance, self-motion, pain, emotion, language, analytical, music, imagination, “truth” and “fantasy”. Sensory files are
interfaced with, initially vacant, “hard drive” memory files that acquire input data from one or all sensory files. Each
“new” experience (stimulus) generates input for “hard drive” memory. This stimulus creates an entanglement state
between the “measured”, entangled groove-proton “qubit-pair” and Grover’s enzyme quantum processor, which executes
quantum information processing, Af < 10-14 s, before proton decoherence, Tp < 10-13 s. The sequence of acquired input
events, e.g., successfully riding a bicycle, is “permanently” stored. When EPR-generated entangled proton qubit-pairs
populate DNA sequences not evolutionarily selected for normal quantum information processing in neurological cells,
heritable neurological diseases — e.g.,, Huntington’s disease and congenital myotonic dystrophy — are exhibited, thereby
protecting the gene pool against evolutionary extinction. Anesthetics inhibit Grover’s quantum-reader enzyme from
quantifying quantum informational content within EPR-generated entangled proton qubits. This absence of quantum
information processing instructions disallows normal consciousness, yielding unconsciousness. Significance of
entanglement is illustrated by age-related cancer data (ages 10 to 80 y). “Accurate” evaluation by a “corrected” Muller’s
constant “mutational load” expression, i.e.,, dN/dt = A + 3t - where 8t ( = 2.2x10-23 s-2) is an EPR-entanglement term -
yields assessments that clearly identify EPR-entanglement terms, XB; t* as solely responsible for age-related cancer

manifestation, but classical contributions - Zi Ai t3, “passenger mutations” — do not contribute to disease.
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Introduction

Fundamental physics and biology questions currently
asked of molecular Dbio-science include: What
“microscopic” molecular mechanisms are responsible for
(a) origin of sustainable life on prebiotic Earth and (b)
origin and existence of human brain consciousness? The
purpose of this report is to present evidence that a
plausible model for human consciousness can be
constructed in terms of an extrapolation, over the past ~
3.6x10° y, of EPR-generated entangled proton qubits,
subjected to  entanglement-enabled information
processing evolution [1-2]. Grover's-type quantum
processor measurements, 8t << 10-13 s of EPR-generated
entangled proton qubit-pairs specify evolutionary
distributions of rat and human microsatellites [1,16-21].
Since the evolutionary “emergence-distance” between rat
and human is ~ 70x10¢ y, EPR-generated entangled
proton qubit-pairs must retain entangled “two-state”
quantum coherence, |+> 2 |—>, for years to decades,
before specifying microsatellite evolution instructions
with “measured” quantum informational content of EPR-
generated entangled proton qubit-pairs [17-19,22].
Otherwise, Grover’s-type quantum processor
measurements, 6t << 10-13 s, of EPR-generated entangled
proton qubit-pairs could not accurately specify
evolutionary distributions of the 22 most abundant
microsatellites common to rat and human, as exhibited
[10-12,16-18,20,21]. Consequently, reduced energy, EPR-
generated entangled proton qubit-pairs participate in
entangled quantum oscillations, ~ 4x1013 s-1, between
indistinguishable sets of electron lone-pairs within
decoherence-free subspaces of enol oxygen and imine
nitrogen, on opposite genome strands (Figures 1-4) — for
years to decades— before “measured by” Grover’s
quantum reader-processor [1,10-12,16-20,23-25].

Amino protons encounter quantum uncertainty limits,
AxApx = h/2, introducing probabilities of EPR
arrangements, keto-amino —(entanglement)— enol-imine.
The asymmetric double-well potential represents an
energy surface “seen by” a metastable hydrogen bonding
amino proton, and a “ground state”, entangled enol and
imine proton “qubit-pair”. Product enol and imine protons
are entangled, and are each shared between two
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indistinguishable sets of electron lone-pairs, and thus,

participate in entangled quantum oscillations, |+> 2
—>, between near symmetric energy wells, occupying

intramolecular decoherence-free subspaces.
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Figure 1: Schematic of “metastable” keto-amino and
“ground state” enol-imine hydrogen bonds.

The anti-entanglement hypothesis asserts that
entangled superposition quantum states occupying ~
37°C, in vivo environments encounter decoherence before
entangled coherent states could functionally contribute
quantum enhancements to susceptible reactive biological
processes; so, quantum entanglement phenomena do not
significantly contribute to in vivo biological processes [26-
31]. This hypothesis is falsified by Grover’s-type [20]
measurements of EPR-generated, entangled proton qubit-
pairs, which specify entanglement-enabled information
processing and evolution of rat and human microsatellites
[16-21]. In these cases, metastable hydrogen bonded
amino (-NH;) genome protons encounter quantum
uncertainty limits, Ax Apx = h/2 [32-33]. The resulting
quantum mechanical proton - proton interaction
introduces probabilities of EPR-arrangements, keto-amino
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—(entanglement) — enol-imine, yielding “qubit-pairs” of
entangled enol and imine protons [1-2,16]. EPR-
generated entangled proton qubit-pairs, |+> 2 |->,
occupy decoherence-free subspaces — between two
different indistinguishable sets of electron lone-pairs —
for years to decades, before a Grover’s [20] processor
transcriptase measurement of an entangled “qubit-pair”
specifies evolution instructions for human and/or rat
microsatellites [10-12,16-21,23-25]. Based on recent
studies Grover’s [20] processors measure quantum
informational content embedded within EPR-generated
entangled proton qubits [16-19]. This measurement of
quantum informational content (entangled proton qubit-
pairs) specifies instructions for subsequent quantum
information processing, which governs time-dependent
evolution [17-18,21]. Within this context, this report
presents an argument that human consciousness is a
consequence of ~ 3.6x10° y of entanglement-enabled
information processing evolution [1-2,6-9,10-19].

This report reviews evidence that EPR-generated
entangled proton qubit-pairs are “measured by”, 6t << 10-
13 s, Grover’s [20] processors, which specify quantum
information processing instructions, At< 10-14 s,
exhibited by prokaryotic (T4 phage) and eukaryotic (rat
and human) genomic systems [10-12,16-19,35,36]. Since
evolutionarily selected quantum information processing
is clearly exhibited by human genomes, this
entanglement-enabled information processing potential
resides within human brain-cell DNA, and consequently,
is available to implement analogous quantum information
processing to expedite cognitive processes responsible for
consciousness [6-9,18]. The following six sections convey
this message. Section II outlines the creation of EPR-
generated entangled proton qubits, and measurement of
corresponding quantum informational content by
Grover’s processors [20], which specifies quantum
information processing instructions. A quantum
mechanical model for origin of the genetic code - 43
codons for ~ 22 L-amino acids — is presented in Section
III. The next section illustrates a method for correcting
erroneous, “classical-only” representations of time-
dependent molecular genomic reactive processes, by not
neglecting “proper” quantum entanglement, EPR-
contributions. This is accomplished by adding an
approximate quantum entanglement term, 3t - from EPR-
entangled proton qubits’ contribution - to Muller’s
constant “mutational load”, yielding dN/dt = A + ft.
Enigmatic observations - age-related incidence of cancer
(ages 10 to 80 y) - are then unambiguously described by,
previously ignored, quantum entanglement terms, Z;3;t4,
exclusively. Section V discusses implied roles of EPR-
generated entangled proton qubits in Homo sapiens’

W Grant Cooper. Entanglement-Enabled Information Processing Implies Human

Consciousness Mechanism. Phy Sci & Biophy ] 2018, 2(1): 000106.

brain-cell DNA cognitive processes that could be
responsible for consciousness [6-9]. Section VI
summarizes origins and biological consequences of EPR-
generated entangled proton qubits. These include (a)
entanglement-enabled origin of “sustainable” life in RNA,
and subsequently, in DNA systems, (b) EPR-generated
genomic growth via “dynamic mutation”, and (c) species’
survival in terms of “gatekeeper genes” quantifying
magnitude of EPR-generated entangled proton qubits in
H. sapiens’ haploid and diploid genomic systems. Section
VII concludes that EPR-generated entangled proton qubits
have been an “unrecognized”, but significant, participant
in quantum information processing responsible for
genomic evolution, and may be primary participants in
executing quantum information processing by brain-cell
DNA, required for consciousness. The Appendix presents
a three-level quantum approximation for obtaining an
approximate “rate constant”, f = (yp,/h)%= 2x10-23 s-2 (WG
Cooper, unpublished result), for EPR-generated entangled
proton qubit arrangements, keto-amino — enol-imine.

Entanglement-Enabled Information

Processing

Creation of Entangled Proton Qubits

Consistent with evolutionary design the replicase
introduces complementary G-C and A-T pairs into
metastable keto-amino states [1-6,35-36]. Quantum
informational content within duplex DNA is a
consequence of metastable, hydrogen bonded amino
(—NH2) protons encountering quantum uncertainty limits
Ax Apx = h/2 [1,2,16-19,32,33]. This introduces a
probability of direct quantum mechanical proton - proton
interaction, yielding EPR-arrangements keto-amino —
(entanglement) — enol-imine (Figures 1-4), observed as
G-C = G-C’, G-C - *G-*C and A-T — *4-*T. (Bold italics —
G’-C’, *G-*C, *A-*T — denote necessity of Hilbert space to
describe dynamics of embedded entangled proton qubit-
pairs; (Figures 1-4) Reduced energy product enol and
imine protons occupying heteroduplex heterozygote sites
— G-C, *G-*C, *A-*T — contain EPR-generated,
entangled proton qubits, shared between two different
indistinguishable sets of electron lone-pairs belonging to
decoherence-free subspaces of enol oxygen and imine
nitrogen on opposite genome strands (Figures 1-4) [10-
19,23-25,34,35-37]. These EPR-generated proton “qubit-
pairs” participate in entangled, two-state quantum
oscillations, |+> 2 |->, at ~ 4x1013s-1 (~ 4800 m s1)
between near symmetric energy wells in decoherence-
free subspaces — for years to decades — until measured,
8t << 10-13 s, in a major (~ 22 A) or minor (~ 12 A)
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genome groove [38] by evolutionarily selected Grover’s
[20] quantum readers [17-19,21,23-25].
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Figure 2: Symmetric (a) and asymmetric (b) channels
for EPR-generated proton exchange — electron
arrangement at a G-C site. a) Symmetric channel for
proton exchange tunneling electron rearrangement,
yielding two enol-imine hydrogen bonds between
complementary G-C. Here an energetic guanine amino
proton initiates the reaction. (b) The asymmetric
exchange tunneling channel, yielding the G-C “hybrid
state” containing one enol-imine and one keto-amino
hydrogen bond. An energetic cytosine amino proton
initiates reaction in this channel. An annulus of
reaction is identified by arrows within each G-C
reactant duplex. Electron lone-pairs are represented
by double dots, :. Subscript notation for *Goz°, etc. is
given in Figure 3 legend.
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Before proton decoherence, tn < 10-13 s, proton -
processor entanglement states implement quantum
information processing, At" < 10-1¢ s, including (i)
transcription, (ii) translation, (iii) selection of accessible
amino acids for peptide bond formation, (iv) initiation of
genome growth and (v) random genetic drift [1-
2,5,16,19,31,36]. This specifies peptide bond formation —
~ 8 to 16 KJ/mole from proton decoherence — and the
final, decohered molecular clock state, which is an
observable time-dependent substitution, ts — G'202 > T,
G'002-C,*G020°> A&*C2022—T— ordeletion, td,
*A — deletion & *T — deletion [5,16,35-36].
Entanglement-enabled substitutions, ts, are manifested as
single nucleotide polymorphisms (SNPs), but are
distinguishable from classically originated substitutions,
SNPs [5,16,18]. (Bold italics distinguish entanglement-
enabled SNPs, from classically originated SNPs). For
example, SNP “driver” mutations originate via
entanglement-enabled ¢s, but classical mechanisms
introduce “passenger mutations”, exhibited as SNPs
[16,19].

An entangled enol or imine proton qubit is in state | + >
when it is in position to participate in interstrand
hydrogen bonding (Figure 1) and is in state | ->whenitis
“outside”, in a major or minor DNA groove [16-19,38].
The quantum mechanical state of the entangled pair of *G-
*C proton qubits can be viewed as a vector in the four-
dimensional Hilbert space that describes the quantum
position state of two protons. The most general quantum
mechanical state of these two protons can be written as
[39].

|q;>=c++|++>+c+—|+—>+c—+|—+>+c——|——>(1)

Where the first symbol, + or -, represents proton 1 and
the second symbol represents proton 2, and the
expansion coefficients, c’s, satisfy normalization, | c++ | 24
|c+—|Z + |c—+|2 + |c—— 2 = 1. Since Eq (1) cannot be
expressed as a tensor product of protons 1 and 2,
maximally entangled quantum states for the qubit-pair of
imine and enol protons can be written in terms of the four
Bell states [40-41], expressed as

| o> =1/V2 {|++>+ |--5}(2)
|o->=1/V2{|++>-|-->}(3)
l@r>=1/V2 {|+->+ |-+>} (@)
|- >=1/V2{|+->-|-+>}(5)
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Figure 3: Distribution of entangled proton qubit states
at a G-C' (symmetric) or *G-*C (asymmetric)
superposition site. Symmetric, asymmetric and second
asymmetric (unlabeled) channels (—) by which
metastable keto-amino G-C protons populate enol and
imine entangled proton qubit states. Dashed arrows
identify pathways for quantum oscillation of enol and
imine proton qubits. Approximate electronic
structures for hydrogen bond end groups and
corresponding proton positions are shown for the
metastable keto-amino duplex (a) and for enol and
imine entangled proton qubit states, G'-C' (b-e).
Electron lone-pairs are represented by double dots, :,
and a proton by a circled H. Proton states are specified
by a compact notation, using letters G, C, A, T for DNA
bases with 2’s and 0’s identifying electron lone-pairs
and protons, respectively, donated to the hydrogen
bond by - from left to right - the 6-carbon side chain,
the ring nitrogen and the 2-carbon side chain.
Superscripts identify the component at the outside
position (in major and minor groves) as either an
amino group proton, designated by 09, or a keto group
electron lone-pair, indicated by 22. Superscripts are
suppressed for enol and imine groups.)

electron lone-pairs, and thus, participates in entangled
quantum oscillations between near symmetric energy
wells at ~ 1013 s-1 in decoherence-free subspaces [23-
25,40-45] which specifies entangled proton qubit
informational-dynamics  occupying a  heteroduplex
heterozygote G'-C’ superposition site [16-19,35-37]. In
this case, two sets of entangled imine and enol proton
qubits — four protons constituting two sets of entangled
“qubit-pairs” — occupy complementary G’-C’ isomer super
positions such that enzyme quantum reader
“measurement” of G’-protons specifies, instantaneously,
quantum states of the four entangled qubits that occupy
the sixteen-dimensional space [10-12].
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Figure 4: Pathway for metastable keto-amino A-T
protons to populate enol and imine proton qubit
states. Dashed arrows indicate proton oscillatory
pathway for enol and imine proton qubit *4-*T states
Notation is given in Figure 3 legend. The # symbol
indicates the position is occupied by ordinary
hydrogen unsuitable for hydrogen bonding.

The dimensionality of the Hilbert space required to
express the quantum mechanical state for four proton
qubits occupying G’-C’ isomer pair super positions is
sixteen, i.e.,, 2N = 24 = 16. Each entangled imine and enol
proton is shared between two sets of indistinguishable

Studies of heteroduplex heterozygote G'-C’ sites, with G’
on the transcribed strand, require the enzyme quantum
reader to “measure”, specify and execute quantum
informational content of sixteen different entangled
proton qubit G’-C’ states (Table 1) [16-19]. In the case of
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Fig. 5, G'0 0 2 (G'0 0 2 - C, Table 1) the carbon-2 imine
proton is in state |- > “groove position”, whereas the
eigenstate G'2 0 2 (G'2 0 2 - T, Table 1) has both carbon-
2 imine and carbon-6 enol protons in state |- > “groove
positions”. Eigenstate 62 0 0 (G2 0 0 - G; “null’
mutation) has the carbon-6 enol proton “trapped” in a
state |— > DNA groove, but entangled enol and imine
protons for eigenstate G’0 0 0 are both in state | + >, the
“interior” interstrand hydrogen bond position. Since the
enol and imine entangled protons on G’ are one-half of the
four-entangled imine and enol G’-C’ proton qubit-pairs,
enzyme quantum reader measurements on G’-proton
states specifically select quantum mechanical qubit states,

- >and |+ >, for the four entangled G'-C’ protons. Here
the entangled pair — guanine carbon-2 imine and cytosine
carbon-2 enol — are identified, respectively, as proton
numbers I and Il (Roman numerals). Proton numbers III
and IV, respectively, are cytosine carbon-6 imine and
guanine carbon-6 enol. Using this notation, the enzyme
quantum reader measures the four entangled proton
qubit states of G'0 0 2 as |—+—+ >, i.e., guanine imine
proton I is in state | - >, cytosine enol proton Il is in state

+ >, cytosine imine proton III is in state |— >, and
guanine enol proton IV is in state |+ >. Similarly, the
proton qubit state for 6’2 0 2is |-++- >, and is |+-+- >

for G'2 0 0, and finally, is | +——+ > for eigenstate G'0 0 0.
In addition to the four quantum mechanical states of G’
imposed by enzyme quantum reader measurements
(Figure 3b-e), twelve additional states are required to
specify the four, two-state quantum mechanical proton
qubits. The G’-C’ site superposition consists of two sets of
intramolecular entangled proton qubit-pairs that are
participating in quantum oscillations, |[+> 2 |->, at
~1013 s-1 between near symmetric energy wells in
decoherence-free subspaces [16-19,23-25,45]. Therefore,
the most general quantum mechanical state of these four
G'-C’ protons is given by

|1P>= C1|—+—+>+Cz|———+>+C3|——++>+C4|—+++

>
+Cs —++—>+C6|————>+C7|—+——>+Cg|——+—>(6)
+Co|+—t+—>+cCp|+++—>+Cyp | ++—— >+ Cpp | +——— >

+Cp3| ==+ >+ Crg | HHH+ >+ Cp5 | H—++ > + Cp6 | -+ >,

Where the ci’s represent, generally complex, expansion
coefficients. Since the 16-state superposition of four
entangled proton qubits occupy enol and imine “intra-
atomic” subspaces, shared between two indistinguishable
sets of electron lone pairs, the entangled quantum
superposition system will persist in evolutionarily
selected decoherence-free subspaces until an invasive
perturbation, e.g., “measurement”, exposes the previously
“undisturbed” quantum mechanical superposition [16-
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19,23-25,,45-46]. Just before enzyme quantum reader
measurement of a G’-C’ site, where G’ is on the
transcribed strand, the 16-state G™-C” superposition
system is described by Eq (6). In intervals, 6t << 10-13 s,
the enzyme quantum reader “simultaneously” detects
entangled G’-protons I (carbon-2 imine) and IV (carbon-6
enol) in either correlated position states, |-> or |+>,
which are components of an entangled proton “qubit-
pair”. When proton [ or IV is measured by the quantum
reader in position state, | -> or | +>, the other member of
this entangled pair will, instantaneously, be in the
appropriately correlated state, |+> or |—>, respectively.
Protons detected in state |->, “outside” groove position,
form “new” entanglement states with the proximal
quantum reader [1,16-20], which enable enzyme
quantum coherence to implement its quantum search, At’
< 10-24s, This specifies an incoming electron lone-pair, or
amino proton, belonging to the tautomer selected for
creating the “correct” complementary mispair (Figure 6).
Protons detected in state | +>, “inside” hydrogen bonding
position, contribute to specificity of the G’ genetic code,
exemplified by both 6’2 0 2 and *C2 0 22 “measured as”
normal T22 0 22 (Figure 5) via “quantum measurements”
that yield observable transcription and replication [16-
19,35-36,42-44]. Since the quantum reader detects
entangled G'-protons I and IV in states |—> or |+>, the
“matching” correlated quantum states, |+> or |[->, of
entangled C’-protons II and IIl were instantaneously
specified. Consequently, enzyme quantum reader
“measurement” on G-protons I and IV converts,
instantaneously, the 16-state quantum system of Eq (6)
into the 4-state system — ¢1 | —+—+ > 65| —++=>, 9 | +—+-
>, c'13|+——+ > — listed in column B of (Table 1) and
illustrated in (Figure 3b-e), where expansion coefficients,
¢i,are defined by ¢1=%4i=1ci,¢5=281=5ci, (9 =%12i =
9 ci, and ¢13 = £16i = 13 ci. This result is displayed in
(Table 1) where column A identifies the unperturbed 16-
state quantum system of Eq (6). Column B contains the
distribution of |-> and |+> proton states — for G'’-C’
protons: I, II, Ill, IV — generated instantaneously because
of the quantum reader initially “measuring” quantum
states of entangled G"-protons [ and IV. The
instantaneously generated quantum states — ¢1 | —+—+ >,
c’5|—++— >, 9| +—+—>, c’13|+——+ > — provide,
instantaneously, specific instructions for the enzyme -
proton entanglement before it embarks on its entangled
enzyme “quantum quest’, At' < 10-14s, of selecting the
incoming tautomer specified by molecular evolution, ts
requirements [17-18,35-36,42-44]. Incoming tautomers
selected by entangled enzyme quantum searches are
identified in column C and resultant molecular clock
substitutions, ts, are listed in column D of Table 1.
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Figure 5: Approximate proton-electron hydrogen
bonding structure “seen by” Grover’s [20] enzyme
quantum reader in intervals, &t << 10-13 s,
encountering (a) normal thymine, T2Z2 0 2% (b)
enzyme-entangled enol-imine G2 0 2; (c) enzyme-
entangled imino cytosine, *C2 0 22, and (d) enzyme-
entangled enol-imine G'0 0 2. Notation is specified in
Figure 3 legend.

In intervals, 6t << 10-13 s, the enzyme quantum
processor measurement apparatus “traps” entangled G’
imine and/or enol protons — I and IV — in DNA grooves,
specified by state |->, and consequently, the position
state, | => or | +>, is instantaneously specified for the four
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entangled G'-C’ protons: I, IV and II, IIL. In column A of
Table 1 an entanglement state between the quantum
reader and a “groove” proton is indicated by superscript,
“*” e.g., |*-+-+>, identifies G” proton I as the enzyme -
entangled “groove” proton. The “new” entanglement state
between the quantum reader and the “trapped” proton
enables enzyme quantum coherence to be immediately
exploited in implementing an entangled enzyme
quantum-search, At'" < 10-14 s, which ultimately specifies
thetsas G'002—-C G202 - Tor G200 - G (Table 1).
The specificity of each ts is governed by the entangled
enzyme quantum search selecting the correct incoming
tautomers — syn-G22 2 #, syn-A0° 2 #, CO0 2 22 —
respectively, for proton qubit eigenstates — 6’0 0 2, G'2 0
2, G'2 0 0 — illustrated in Figure 3, Tables 1 & 2 [17-
18,35-36]. Natural selection has exploited entanglement
properties of EPR-generated entangled proton qubits
which allow enzyme - proton entanglement to specify,
and implement, results of an entangled enzyme quantum
search in intervals, At' < 10-2# s [10-12,16-20]. This
mechanism implies that enzyme - proton entanglement
implementation of an enzyme quantum search would not
be successful without instantaneous specification of the
four G’ €’ entangled proton qubit states determined by
quantum reader “measurements” on the two G’-proton
qubits, I and 1V, associated with the transcribed strand
[10-12] (Table 1).

A B C D
* *
C1 —+—+>Cy | T=——+> syn-
| c3|* +|+> o NG I G}2’22 G002
3 % Cc3|—+—+>cC4 | —+—+> -C
Cq | *¥—+++> #
Cs | ¥—++*—>
syn-
Co | ¥———*—> Cs | —++=>C6 | —++—> A}éoz G202
c7 | ¥—+-*-—> c7|—++->cg| —++—> 4 ->T
cg | ¥——+*—>

Co | +—+*->Cyp | +++¥=>g | +—+=>Cy9 | +—+—>|

I N TGN C0°2(G'200
11 - 11 -t
i 2 | 56
Ci2 | +——"—-> Ciz2| +—+—>
s G000
Ci13 )
Ci3|+——+>Cy4 | ++++> Ci4 | +——+>
C +—++>C ++—+> [ +——+> none 7=
15 - 16 - 15 - .
miCcroco
Cig | +——+>
ony

Unperturbed (A) and instantaneous yield of “measured”
(B) G'-C’ entangled proton qubit states, showing results of
entangled enzyme quantum search, At’ < 10-14 s, (C) and
molecular clock (D) results, ts.

Table 1: Evolution of the sixteen-state entangled proton
qubit G’-C” superposition, before measurement (column
A), after measurement, At” < 10-1¢ s (column B), and
decohered observables (column D).
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Figure 6: Complementary transversion mispairs
created by enzyme-proton entanglement executing a
“truncated” Grover’s quantum search. Complementary
mispairs between (a) enol-imine 6’002 (Figure 5b)
and syn-guanine (syn-G222#) and (b) enol-imine 6’202
(Figure 5c) and syn-adenine (syn-A0°2#). The #
symbol indicates the position is occupied by ordinary
hydrogen unsuitable for hydrogen bonding.

Grover’s Enzyme -
Quantum Search

Proton Entanglement

Grover’s-type enzyme quantum reader patrols the
double helix along major (~ 22 A) and minor (~ 12 A)
grooves, creating entanglement states between
“measured” enol and imine entangled qubit “groove
protons” and proximal enzyme components [16-
19,20,38]. The quantum reader polymerase energy source
is ATP and it maintains a reservoir of purines,
pyrimidines and nucleotides for base pairing operations.
Davies has noted that the polymerase protein has a mass
of about 10-19 g, and a length of about 10-3 cm and travels
at a speed of about 100 bp per sec., or about 10-5 cm s-1
[48-49]. Curiously, the normal speed of the polymerase, ~
10-5 cm s-1, corresponds to the limiting speed allowed by
the energy-time uncertainty relation for the operation of a
quantum clock. For a clock of mass m and size I, Wigner
found the relation

T<ml2/h (7)

Equation (7) can be expressed in terms of a velocity
inequality given by
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v>h/ml(8)

which, for this polymerase, yields a minimum velocity of
about 10-5 cm s-1, implying the quantum reader enzyme
speed of operation can be confined by a form of quantum
synchronization uncertainty [48,50]. The quantum reader
“measurement apparatus” has been evolutionarily
selected to decipher, process and exploit informational
content within DNA base pairs composed of either (a) the
classical keto-amino state, (b) undisturbed, enol and
imine entangled proton qubit states — Eqs (2 - 6) —
including enzyme - proton entanglements participating in
an entangled enzyme quantum search, At” < 10-24s [16-
20,31,42-45].

The enzyme quantum measurement-operator is
identified by M, and operates on G’-proton states located
on the transcribed strand to yield three different
entanglement states between groove protons and enzyme
components. From column B of Table 1 these enzymatic
quantum “measurements”, and resulting enzyme-proton
entanglements, can be represented by

M| —+=+>=¢1 | —+-+>Ep; (9)
M| —-4++->=¢5|—++- >Ejp[, Div (10)
M|+-+->=¢9 | +—+- >Epw, (11)

where Epl, pIV in Eq (10) represents quantum
entanglement between “groove” proton I (G'2 0 2-imine)
and “groove” proton IV (G2 0 2-enol) and proximal
enzyme components. Similarly, Epl and EplV , represent
alternative entanglements between enzyme components
and entangled proton I, and separately, entangled proton
IV, respectively. The original unperturbed groove proton’s
“quantumness” becomes distributed over an enzyme
“entanglement site”, which is selected to complete its
assignment of specifying the complementary mispair
before proton decoherence, i.e., At' < tp < 10-13s [16-
19,31]. Each of the three enzyme-proton entanglements
implements a different “selective” quantum search, At’ <
10-14 s to specify the correct evolutionarily required
purine or pyrimidine tautomer to properly complete the
molecular clock base substitution, ts, by a quantum
processing Topal-Fresco substitution-replication
mechanism (Tables 1 & 2; Figure 6) [16-20,35,36,42-
45,51-57]. Since quantum informational content is
deciphered by enzymatic processing of entangled proton
qubits shared between two indistinguishable sets of
electron lone-pairs, the entangled enzyme quantum
search mechanism is assumed to initially select the
incoming tautomer, based on electron lone-pair, or amino
proton, availability. Evidently the “evolved” quantum

Copyright© W Grant Cooper.



Physical Science & Biophysics Journal

reader has an immediately accessible “reservoir” of
required tautomers for quantum search selection [17-
19,47].

Evidence discussed here implies EPR-generated
entangled proton qubits are “measured”, 6t <<10-13 s, by
Grover’s [20] quantum reader-processor, which specifies
an entangled enzyme quantum search, where quantum
information processing, At" < 10-14 s, is executed [1-2,10-
12,16-20,23-25,42-45,54-56]. The evolutionarily available
purine and pyrimidine database is “searched” for the
“matching” classical tautomer required to execute an “in
progress” complementary mispair formation before
proton decoherence, tp < 10-13 s [16-19,31]. The initial
component of the complementary mispair — the selected
eigenstate — was specified by “new” quantum
entanglement between the “trapped” entangled groove
proton and the enzyme quantum reader (Table 1). The
enzyme - proton entanglement implements a quantum
search which specifies — in intervals, At' < 10-74 s — the
incoming electron lone-pair, or amino proton, belonging
to the tautomer required to create the complementary
mispair (Figure 6; Table 1) [16-20,31]. This allows
quantum coherence of the entangled ribozyme and/or
enzyme to specify the ts or td, and thus, enable
entanglement-directed genomic evolution [1,16-20,44-
45,51]. Grover’s-type [20] measurements of entangled
proton qubit states occupying G™-C’, *G-*C and *A-*T sites
specify instructions for quantum information processing
execution, which generate time-dependent substitutions,
ts exhibited as — 6202 ->T,6002 - C,*G020°—> A&
*C2 0 22 T (Tables 1 & 2; Figure 3) but time-dependent
deletions, td, are manifested as *4 — deletion and *T —
deletion (Figure 4) [17-18,35-36]. Measurements identify
the relation, rates ts = 1.5-fold rates td; so, ts + td
generates random genetic drift which explains the slight
A-T richness exhibited by human genomic systems
[19,35-36,47,51-53,58]. The EPR-entanglement algorithm
yields molecular clock ts and td, after (i) an initial
formation of enzyme-proton entanglement, 8t << 10-13's,
(iif) quantum information processing via an enzyme
entanglement-assisted quantum search (At < 10-14 s),
(iif) selection of the next amino acid for protein growth,
(iv) specification of the “correct” complementary mispair
(Figure 6) and (v) selected replication-substitution or
deletion with classical tautomers containing decohered
protons [1,2,16-19,35,36,44]. Consistent with
implementing steps — (i), (i), (iii), (iv), (v) — ts and td can
introduce and eliminate initiation codons — UUG, CUG,
AUG, GUG — and termination codons, UGA, UAA, UAG [1-
2,16-18]. The resulting “dynamic mutations” can cause
susceptible microsatellites [2,17-18,59-62], e.g, (CAG)n
(n > 36), to exhibit deletions and/or expansions = 10

(CAG) repeats in 20 y [2,16,59,61-62]. This observable
expansion/contraction mechanism [1-2,16-18,59-60] can
account for genomic growth, over the past ~3.5 billion y,
from primordial RNA [63-66] to 21st century DNA of ~
6.8 x109 base pairs [1-2,47,51].

Allowable Pair Formation at
Quantum s s
. Replication Transcription
flip flop -
States Normal Bases Syn-Purines| Message
G2200° | Coo222 |Ao°2#| T22022 | G224 | Aoc2#
, G-C - _
G 002 C-G U'l'
, G-C
G202 T-A_) T2022
Not
G'200 detect] Go2000
able
G000 U
G-C—
* o
Gozo AT U
*G220° U
C'220 U
C'o20 U
Not
C'o22 |detect] Coez22
able
C'222 U
, G-C =
C'2022 AT T2z022
C'o022 U
A-T — A-T —
*
Ao G-C T-A v
A-T —
*
Aoos C-G U
A-T
*To222 G-C—) Cooz22
*To222 U
= Undefined

Table 2: Transcribed messages from entangled proton
qubit states, decohered isomers and formation of
complementary mispairs.

Normal tautomers (top row) and entangled qubit “flip-
flop” states/decohered tautomers (left column) are listed
in terms of the compact notation for hydrogen-bonding
configurations identified in Figure 3. Base pair
substitution notation at the respective row-column
juncture identifies eigenstate components that will form a
complementary mispair with an incoming classical
tautomer, selected by an enzyme-entanglement quantum
search, At < 10-14 s. Transcribed messages obtained from
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measurements of entangled proton qubit states are
identified in the right-hand column

Consistent with observation and analyses neither
water, ionic incursions or random temperature
fluctuations obstruct quantum information processing, At’
< 10-14 s < 1 executed by evolving rat and human
genomes [16-19,21,31,42-45,67]. Since EPR
entanglement-enabled quantum information processes
are available to evolving rat and human microsatellite
distributions evolution arguments imply that analogous
quantum information processing algorithms are
operationally available to Homo sapiens’ brain-cell DNA
[7,9,16-19,21,68-70]. In this case, analogous quantum
information processing algorithms are routinely
operational in DNA of human brain-cells which are
embedded within an evolutionarily selected neural
circuitry  [7,16-19,68-70]. Consequently, quantum
information processing, At' < 10-14 s executed by a single
brain-cell could communicate the resulting quantum-
informational calculations to the brain’s neuronal
network of ~ billons of neurons[16-20,31]. Otherwise,
EPR-generated entangled proton qubits are available for
quantum information processing exhibited by evolving
rat and human DNA, but - for some evolutionary reason —
availability of EPR-generated, entangled proton qubits is
not utilized for cognitive processes to implement
quantum information processing, which would enable
existence of human consciousness [7-9,10-12,16-
19,44,54-56]. Therefore, this report argues that human
consciousness is a consequence of an evolutionarily
coordinated network of entanglement-enabled, quantum
information processing executed by human brain-cells,
whose orchestrated quantum information processing
allows manifestation of human consciousness[7-9,10,16-
19,68-70].

Entanglement-Enabled Model for Genetic
Code Origin

The observable, EPR-entanglement algorithm provides
a quantum mechanical model for entanglement-enabled
origin of the genetic code [17-19,44,47,51]. Based on the
quantum information processing model, entangled proton
qubit resources were initially introduced into ancestral
duplex “loops” of ribozyme - RNA systems [1,16,19,54-
56,63-66]. Primordial RNA - ribozyme duplex nucleic acid
components are assumed to have been composed of
analogs of G - 5SHMC (5hydroxymethylcytosine) and A- U
[1,5,35-37,47]. Survival of ribozyme - RNA duplex “loops”,
populated with entangled proton qubits, required their
selection by rudimentary quantum bio-processors [20],
operating on entangled proton qubits, thereby
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introducing peptide - ribozyme - proton RNA
entanglements. Since quantum bio-processors “measure”
quantum informational content by selecting entangled
proton qubit states, in intervals 6t << 10-13 s, quantum
reader operations can be approximated by a “truncated”
Grover’s [20] quantum search of “susceptible” unsorted
qubit-pair states occupying G-5HMC’ and *G-5HM*C
superposition sites[36,44].

Grover's algorithm is applicable for large system sizes
N in high dimensional Hilbert spaces where the quantum
enabled database is unsorted. However, a quantum bio-
processor searching an unsorted database of N qubit
states (here N = 20 qubit states occupying G'-C’ + *G-*C
sites; Eqs (2-6)) can be approximated by iterations of a
“truncated” Grover’s quantum search. The quantum bio-
processor is designed to identify entangled proton qubit
states, including those occupying a RNA groove, where the
“measurement” interval satisfies, 6t << 10-13 s. The
quantum bio-processor peptide-ribozyme forms an
entanglement state with the “trapped” proton that, before
proton decoherence, tp < 10-13s, (a) generates quantum
transcription information from “measured” entangled
proton qubit states, e.g., G'202 - U, C'2 0 22> U, etc, (b)
implements a “new” peptide bond between an “incoming”
selected amino acid and an existing “in place” amino acid,
and (c¢) implements selection of an “incoming” tautomer
to “pair with” the ultimately decohered -eigenstate,
specified by the “trapped” proton (Table 1) in a genome
groove [16-19,38,]. In this context, quantum bio-
processor operations can be qualitatively approximated
by a “truncated” Grover’s [20] algorithm. This
approximation of a quantum bio-processor measurement
on entangled proton qubit states occupying G’-C’ and *G-
*C superpositions implies a “truncated” (N = 20 qubit
states) Grover’s algorithm would yield an improved
efficiency of VN over a classical search. If | is the total
number of bio-molecular quantum reader measuring
operations, Grover’s “truncated” algorithm states

(2] + 1) arcsin (1/VN) = /2 (12)

which yields the interesting solutions,

Consistent with observables exhibited by T4 phage
DNA, the model outlined here assumes quantum reader
measurements of G-5HMC’ and *G-5HM*C superpositions
generated RNA “transcription qubits” (Table 2) — G2 0 2
- U G200 - G *C2022- U *G0 2 0°> A — that
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provided single base RNA informational units as
precursor mRNA and precursor tRNA. Measurements
imply that *C2 0 22— T yields *G0 2 0° - A (~ 100%) in
the complementary strand. Precursor tRNA components
were evidently retained in the bio-molecular quantum
processor’'s “hard drive” reservoir until a sufficient
“sampling” of entangled qubit states had been subjected
to the set of measurements [36,44]. In this case, the
number of measurement operations, ], converged to a
value that yielded adequate statistics. According to this
qualitative model, the quantum entanglement algorithm,
implemented by ribozyme - peptide quantum reader-
processors, converged via natural selection, to three
measurement operations — ] = 3 in Eq (15) — to obtain
adequate statistical probabilistic measurements of 20
entangled proton qubit states occupying G’-5HMC’ and
*G-5HM*C superposition sites; *4-*U sites were deleted
[17-18,35-36]. The three selected quantum processor
measurements identified a triplet code for a precursor
tRNA, where L-amino acids were selected. Three separate
probabilistic measurement operations would “quantify” a
sufficient number of the 20-different entangled proton
qubit states, and, specify about 20, i.e., 22, amino acids for
participation in protein structure [5,47].

The scenario outlined here implies quantum reader
measurements of entangled proton qubits occupying
ancestral G’-5HMC’, *G-5HM*C and *A-*U superposition
sites may have provided the initial quantum
informational content, specifying evolutionary
parameters for origin of the genetic code, consisting of ~
22 L-amino acids specified by 43 triplet codons.
Descriptions of EPR-generated entangled proton qubits
require appropriate quantum entanglement models
which further imply a plausible explanation for origin of
the genetic code [1-2,5,16-17,19,47]. Such “fundamental”
quantum entanglement evolutionary developments in
primordial ribozyme - RNA systems have been
evolutionarily retained in operational eukaryotic systems
[1,5,16-19,47,63-66].

EPR-Proton
Muller’s

Consequences of
Correction to
“Mutational Load”

Qubit
Constant

Most 21st-century discussions of biological noise, N(t)
are in terms of Muller’s classical, constant “mutational
load”, dN/dt = A, which neglects time-dependent EPR-
entanglement contributions [5,16-19,44,45,47,52-53,58-
59,71-76]. Since quantum entanglement terms cannot be
efficiently simulated by classical mechanisms, the time
derivative of total biological noise is more accurately
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expressed in terms of an exclusively classical component,
A [71], plus quantum entanglement contributions, Bt [13-
19,54-56]. A 3-level quantum approximation for the
probability, P, (t), of EPR-arrangement, keto-amino
—(entanglement) — enol-imine is given by P, (t) = % (v, /
h)2 t2 (see Appendix), where yp is the energy shift
between the initial metastable and final product
entanglement state, and p = 1, 2 for symmetric,
asymmetric channels (Figures 2&3), and h is Planck’s
constant divided by 21 [16,19,39,42-45]. Thus dP/dt = (y,
/h)2 t = Bt, where B = (y, /h)? = 2x10-23 572 (W G Cooper,
unpublished results); so, the time derivative of the total
biological noise, dN/dt, accumulating in the gene, g, is
more accurately expressed by the sum of classical plus
EPR-entanglement contributions given as

dN/dt =2+ Bt (17)

Quantum entanglement contributions are
approximated by the ft term in Eq (17), which is purely
quantum mechanical, and is obtained from the 3-level
quantum approximation to EPR arrangements, keto-
amino — enol-imine (Appendix) [13-19,47,71]. Classical
considerations of biological information processing treat
molecular informational dynamics in terms of
arrangements and rearrangements of classical “ball-and-
rod” molecular units that store and process classical
information digital bits [10-12,48,55]. But quantum
informational content embodied within entangled proton
qubit super positions (Figures 2-4; Table 1) — G’-C’, *G-*C,
*A-*T — occupying intramolecular decoherence-free
subspaces requires enzyme - proton entanglement
measurement and processing, where a proton qubit eigen
state is quantum mechanically selected, by Grover’s
processor [20], to specify observable ts or td [1-2,10-
20,23-25,35-36,42-44].

Robust Homo sapiens inherit normal, evolutionarily
conserved “cancer genes” “Alzheimer’s genes” and the
huntingtin gene each of which is associated with its “wild-
type” conserved noncoding genomic space, CNGS, s
defined, approximately, by the inequality, 1 = s> 0.97 [16-
19,42-44,61,62,76-88]. This discussion considers three
different sets of Q individuals (Q = 100,000) - the
populations - who have inherited normal target domains,
s (1 2 s=2 0.97), which includes conserved “cancer genes”,
“Alzheimer’s genes” and the huntingtin gene. After
developing the EPR-entanglement Darwinian polynomial,
each of the three age-related genetic diseases can be
evaluated for genotypic and phenotypic expression, as a
function of classical and quantum entanglement genetic
contributions [16,18-19]. Age-related cancer systems are
evaluated here [77]. A general expression for the total
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biological noise, N(t), in all Q individual genes, g, in the
population at age t is given by

m k
N({®) =QNo+ X At + X (B/2) 2, (18)
i=1 j=1

Where N, is the average number of mutations -
originating by classical and entanglement channels - per
gene g in the population of Q at t = 0. The sum Xm; =1 is
over all m G-C + A-T pairs in the relevant gene where
mutations originate by classical Newtonian operations on
DNA [47,71,89]. The sum Xk=1 is over the k G-C + A-T
pairs in the gene (generally, m = k) where quantum
uncertainty limits, Ax Apx 2 h/2 are imposed on
metastable hydrogen bonding amino protons, creating
confined spaces, Ax, which cause direct quantum
mechanical proton - proton physical interaction [32-33].
This generates probabilities of EPR-arrangements, keto-
amino — enol-imine, such that position and momentum
entanglement is introduced between separating enol and
imine protons [10-20,35-36]. Product enol and imine
proton qubits are shared between two indistinguishable
sets of electron lone-pairs, belonging to enol oxygen and
imine nitrogen in decoherence-free subspaces on
opposite strands, and consequently, participate in
entangled quantum oscillations, at ~ 4x1013 s-1, between
near symmetric energy wells until “measured by”, 6t <<
10-13 s, Grover’s quantum reader [16-20,23-25,45]. The
EPR-entanglement algorithm yields molecular clock ts
and td, after (i) an initial formation of enzyme-proton
entanglement, 6t << 10-13 s, (ii) implementation of an
entanglement-assisted enzyme quantum search (At' <
10-1#s), (iii) selection of the next amino acid for protein
growth, (iv) specification of the “correct” complementary
mispair (Figure 6), and (v) selected replication-
substitution or deletion with classical tautomers
containing decohered protons. The ft; term in Eq (18) is
obtained from a 3-level quantum approximation to EPR
arrangements keto-amino — enol-imine (see Appendix) [1-
2,16-19,42-45]. However, X; Bjt? terms are experimentally
contributing observables if and only if quantum
entanglement processes — (i) through (v) above — are
properly executed by the enzyme quantum processor [16-
20].

Consistent with observation, this model assumes that
target gene g can — because of accumulating an
evolutionarily defined level of EPR-generated entangled
proton qubits (stochastic mutations) plus classical “point”
mutations — be “converted” into a disease producing
mode [16-19, 35-37,42-44,47,51-53,71,89]. The time rate
of change of converted target genes, dg(t)/dt, is
proportional to the total number of entangled proton
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qubits in the relevant genetic domain plus classical,
replication-dependent Newtonian mutations contained in
each of the Q genes, g(t), in the population at age t. This is
given by

d/dtg(t) = 1/KN(t) (19)

where 1/K is the proportionality constant, and N(t) is the
noise defined in Eq (18). The number of converted target
genes, g (t), in the population of Q at age t is given by

m k
8(t) =80+ Q/K{Not+3 (Ai/2) 2+ X (B/6) €}, (20)

j=1

where go is the number of converted genes in the
population at t = 0. Phenotypic expression incidence, E(t),
in the population of age t would change at a rate, dE/dt,
which is proportional to the total number of converted
genes, g(t), in the population. This relationship is
expressed as

d/dt E(t) = 1/B g(t) (21)

where 1/B is the proportionality constant. The incidence
of phenotypic expression, E(t), in the population at age tis
given as

E(t) = Eo + (go/B) t + Q/2KB {No t2 + 5(7\1/3) 3 +§l‘j (Bi/12)
t}, i=1 j=1

where Ej is the incidence at t = 0. Here time t = 0 when the
egg is fertilized. If the s-domain in the “cancer gene” or
“Alzheimer’s gene” were populated by entangled proton
qubits to its threshold limit at conception, i.e.,, to s * 0.97 +
€, the model implies spontaneous abortion would be a
consequence so, a live birth implies Eg = go =0 att=0in
Eq (22) [2,19,90]. Therefore, Ny is the average number of
inherited mutations per gene, including classical and
entanglement-originated ts + td accumulated in CNGS in
prior generations. Entangled proton qubit states per se
are not inherited but accumulate with time at rates
governed by quantum uncertainty limits, Ax Apx = h/2,
operating on metastable hydrogen bonding amino DNA
protons [16-19,34-36,44,61,91].

Equation (22) can evaluate entanglement-originated
and classical contributions to genotypic and phenotypic
expression of disease [16-19]. The 74 “class 1” tumors
identified by the Connecticut Tumor Registry between
1968 and 1972 generate the empirical cancer incidence as
a function of age (ages 10 to 80 y) data displayed in Figure
7 [77]. Average percentage total incidence as a function of
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age is proportional to t%, and differences between male
and female incidence curves in Figure 7 are negligible
[77]. “Class 1” tumors are identified as those that exhibit a
single incidence peak at age > 50 y, whereas “class 2”
tumors (e.g, bone, lymphatic leukemia, testis and
Hodgkin’s disease; data not shown) exhibit two incidence
peaks; one at age < 35 y and one at age > 50 [77].
Consistent with observation and age-related cancer
incidence shown in Figure 7, Eq (22) distinguishes
between EPR-generated entanglement-enabled
contributions — “driver mutations”, specified by XB; t* —
and classically introduced “passenger mutations”,
designated by Xi Ai t3. Both age-related cancer incidence
Figure 7 and quantum entanglement contributions to
disease, Z;j t* in Eq (22), are described by “smooth” ~ t4
curves, implying classical, Zi Ai t3 - “passenger mutation”
terms — do not contribute to ~ t* cancer incidence data in
Figure 7, which is consistent with observation [76-80]. In
this case, age-related cancer [77], exhibited in Figure 7, is
a consequence of normal, evolutionarily selected quantum
entanglement algorithm processes XjB; t4 introducing
cancer-causing “driver mutations” which originate from
measurements on EPR-generated entangled proton qubits
[1,16-19,76,78-80]. This assessment concludes that age-
related cancer incidence data, Figure 7 are described by
EPR-generated quantum entanglement contributions,

%iB; t* in Eq (22); so, classical mechanisms — “passenger
mutations”, Zi Ai t3 - do not contribute to age-related
cancer incidence exhibited in Figure 7 [19].

Female Male

% Total Incldence

I L | L8 1 1 L
20 40 60 80 0 20 40 60 80

Age

Figure 7: Cancer incidence as a function of age [77].
Average age distribution of all “Class 1” tumors (those
with single incidence peak at age > 50 y) classified by
the Connecticut Tumor Registry between 1968 and
1972.
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Serious efforts to accurately understand age-related
diseases - exhibited as consequences of entanglement-
enabled “point” mutations, ts + td, acquired by conserved
genes— require recognition and understanding of EPR-
generated entangled proton qubits, and their biological
consequences [16-19,61,77-86]. Since the anti-
entanglement hypothesis is falsified, realistic molecular
assessments of age-related disease require “proper”
inclusion  of  entanglement-enabled  information
processing, which has generally been neglected by
“classical-only” experimental designs and analyses [16-
21,30,54-56,72-76]. Such neglect of EPR-generated
entangled proton qubits’ contribution to age-related
cancer manifestation provides an explanation for the
“slow” progress in resolving “cancer questions”, when
“classical-only” restrictions excluded EPR-generated
entangled proton qubits’ contributions[18-19, 74-75,77].

Conserved genes that exhibit age-related lethal
diseases because of “point” mutations, ts + td — e.g,
“cancer genes” and “Alzheimer’s genes — have been
evolutionarily selected to prevent “unsafe” entangled
proton qubits’ contribution to the “gene pool” [18-19,35-
36,42-44,76-86]. When a conserved “cancer gene”
acquires entangled proton qubits to its “threshold limit”, s
~ 0.97 + & unsafe haploid genes are eliminated by
spermatogenesis or oogenesis, but corresponding
“unsafe” diploid genes manifest cancer [18-19,42-43,78-
80]. These conserved genes provide a necessary function
for species survival, since they disallow evolutionarily
depleted genomes — containing “unsafe” levels of
entangled proton qubits — from contributions to the
“gene pool”, thereby “selecting against” evolutionary
extinction [77-86]. This conclusion is not obvious without
recognizing “stable” EPR-generated entangled proton
qubits as origins of entanglement-enabled information
processing [16,19,42-43].

Implied Role of EPR-Proton Qubit-Pairs in
Operational Dynamics of Brain-Cell DNA
Functions

Recent reports present evidence that EPR-generated
entangled proton qubits provided resources that enabled
primordial RNA - ribozyme systems to embark on
quantum information processing algorithms, which
selected duplex genomic systems, ultimately yielding
double helical DNA [1-5,16-19,35-36,43-47,51,54-56, 63-
66]. Consequently, quantum information processing of
entangled proton qubits has been integrated into
evolutionary dynamics where selection is implemented in
terms of entanglement-enabled information processing
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[16-19,51-53]. This long history, ~ 3.5 billion y of
quantum information processing of EPR-generated
entangled proton qubits implies generalized participation
for EPR-proton qubits in selecting biologically relevant
functions, including Homo sapiens’ consciousness [1-2,5,6-
9,17-19,68-70]. This and previous reports argue that
without integration of EPR-generated entangled proton
qubits into primordial genomic systems, conscious Homo
sapiens would be absent[5,35-36,63-66].

Since EPR-generated entangled proton qubit-pairs are
exhibited by “expanded” Huntington’s disease, (CAG)n
repeats, and by human and rat microsatellite evolutionary
distributions, this discussion assumes that EPR-generated
entangled proton “qubit-pairs” are resources for quantum
information processing in all double helical DNA systems,
including human brain-cell DNA [1,7,9,17-19, 21,35-
37,42-44,51,59, 61,62,68-70,76-86]. In this case, a model
for Homo sapiens’ consciousness is implied by ~ 3.6x10°y
of entanglement-enabled evolution, from duplex RNA-
ribozyme segments, into double helical DNA of ~ 6.8x10°
bp, which resides in Homo sapiens’ brain-cells [1,5,6-
9,16,18,19,47,51].

The evolved human brain contains sensory “biological
files” for vision, acoustics, vocal, olfactory, touch, taste,
balance, self-motion, pain, emotion, language, analyses,
music, imagination, “truth” and “fantasy” [7,18,68-70].
Sensory files are interfaced with, initially vacant, “hard
drive” memory files that acquire input data from one or
all sensory files. Each “new” experience (stimulus)
generates input data for “hard drive” memory files. This
stimulus creates an entanglement state between the
“measured”, entangled groove-proton “qubit-pair” and
Grover’'s enzyme quantum processor, which executes
quantum information processing, Af< 1014 s, before
proton decoherence, tp < 10-13 s [1,16,19,31]. The
sequence of acquired input events, e.g., successfully riding
a bicycle, is “permanently” stored within sequences of G-C
rich triplet repeats — e.g., (CXG)n, where Xis G, C, Aor T
— populated by EPR-generated entangled proton qubits
[16].

Brain-cell DNA of robust human infants contains CNGS
and conserved genes that have been evolutionarily
selected to accumulate “stable” EPR-generated entangled
proton qubits, for purposes of executing quantum
information processing [16,87-88,92]. Inherited brain-cell
DNA systems cannot manifest consequences of quantum
informational content until relevant CNGS and genes have
been populated with EPR-generated entangled proton
qubits to their “threshold limits” [16,91]. This is
incrementally achieved by age ~25 y for H. sapiens. Brain-

W Grant Cooper. Entanglement-Enabled Information Processing Implies Human

Consciousness Mechanism. Phy Sci & Biophy ] 2018, 2(1): 000106.

cell systems of EPR-generated entangled proton qubits
are “measured by” Grover’s [20] processors, &t << 10-13s,
which specifies quantum information processing, Af<
10-1¢ s, but immediate, subsequent replication is not
implemented [1,17-18,35-36]. When EPR-generated
entangled proton qubit-pairs populate DNA sequences not
evolutionarily specified for normal quantum information
processing in neurological cells, heritable neurological
diseases — e.g., Huntington'’s disease, congenital myotonic
dystrophy and amyotrophic lateral sclerosis (ALS) — are
exhibited, thereby protecting the gene pool against
“avenues” for evolutionary extinction [18-19,35,42-44,59-
62,94-95].

The model for consciousness outlined here allows
evolutionarily selected, EPR-generated entangled proton
qubit-pairs to be “measured by”, 6t << 10-13 s, a Grover’s-
type [20] transcriptase quantum-reader. This generates
consciousness-specific quantum information processing
instructions, At’ < 10-14 s, that are executed by enzyme -
proton entanglements [10-12,16-19]. The present
discussion of human consciousness assumes are correct
in their statement, “...the empirical evidence is compatible
with the possibility that consciousness arises from
nothing more than specific computations [7].”
Coordination and orchestration of the numerous,
evolutionarily selected, quantum information processing
instructions within brain-cell DNA could, in this case be
responsible for specifying relevant reactive processes
responsible for the phenomenon of human consciousness
[6-9,16-19,68-70]. In this consideration, consciousness is
exhibited as consequences of execution of “coupled”
quantum information processing calculations [7,16-
20,54-56]. Unlike the Hameroff-Penrose Orchestrated
Objective Reduction (Orch OR) model of human
consciousness, the present model does not require
participation of quantum gravity, but claims that
consciousness requires existence of EPR-generated
entangled proton qubit-pairs — in brain-cell DNA — that
are “measured by”, 6t << 10-13 s, a Grover’'s-type [20]
transcriptase quantum-reader, which specifies
consciousness-relevant quantum information processing
instructions that are executed within intervals, At" < 10-14
s [9,10-12,16,-19]. This model provides an entanglement-
enabled, biophysical explanation of consciousness in
terms of evolutionarily selected, quantum information
processing instructions which are initiated and executed
by micro-physical quantum processing, genomic
operations [1-2,7,16-20,42-44, 54-56]. Hameroff and
Penrose claim that electrochemical neural networks alone
are inadequate to account for human cognition, and thus,
propose the necessity of quantum processing of coherent
states in microtubules within dendrites. Their model
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invokes an on-going development of quantum gravity, and
claims that conscious processes are non-computable, i.e.,
that no computer can duplicate consciousness. These
latter two features are not required by the present, EPR-
generated entangled proton qubit-pairs, quantum
information processing model of consciousness [7,9,10-
12,16-20].

Without recognition of in vivo, anti-entanglement
hypothesis falsification, a large classical 379 C human
brain in thermal equilibrium with its environment of H20,
ions, atoms and molecules would impose decoherence on
quantum states, before allowing entangled, coherent-state
contributions to mental processes [7,17-19,21,26-33,67-
70]. However, a classical-only brain-cell processing model
is inconsistent with EPR-generated entangled proton
“qubit-pairs”, |+> 2 |->, that are “measured by”, 8t <<
10-13 s, Grover’s [20] processor, which specifies
quantum information processing instructions, At" < 10-14
s, to accurately yield rat and human evolutionary
distributions of microsatellite DNA [1,16-19,21,67,44]. In
these cases, “evolutionary origins” of rat and human are
separated by ~ 70x106 y, but observed evolutionary
distributions of the 22 most abundant microsatellites
common to these two species are accurately predicted by
an EPR-entanglement algorithm for evolutionary genomic
dynamics [16-18,21,22]. Therefore, EPR-generated
entangled proton “qubit-pairs”, |+> 2 |->, occupy
decoherence-free subspaces for years to decades before a
Grover’s [20] quantum-reader transcriptase
measurement of entangled “qubit-pairs” specifies
evolution instructions for the 22 most abundant
microsatellites common to rat and human [10-12,16-
19,21,23-25]. Analyses confirm quantum entanglement
model predictions that Grover’s-type enzyme-processor
measurements of EPR-generated entangled proton “qubit-
pairs” can simulate DNA evolution, and further, identify
an entangled proton “qubit-pair” as the smallest
“measurable” genetic informational unit, specifying
selected evolution instructions with “measured” quantum
information [16,19]. Thus, rat and human microsatellite
evolution is accurately specified by quantum information
processing instructions, obtained from Grover’s-type [20]
“measurement”, 6t << 10-13 s, of EPR-generated entangled
proton “qubit-pairs”, |+> 2 |—>[10-12,16-19,21].
Analogous measurements on EPR-generated entangled
proton qubit-pairs in human brain-cell DNA imply
availability of an evolutionarily selected, quantum
information processing mechanism for executing human
consciousness [6-9,16-20,68-70].

Quantum information processing of EPR-generated
entangled proton qubit-pairs in brain-cell DNA implies a
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“mode-of-action” for anesthetic drugs to cause sudden
transitions from consciousness to unconsciousness [16-
19,54-56,96]. Consistent with quantum information
processing of EPR-generated entangled proton qubits in
brain-cell DNA, anesthetics inhibit normal activity of
Grover’'s-type enzyme quantum-readers that are
responsible for “measuring” quantum informational
content of EPR-generated entangled proton qubit-pairs
[16-20]. By inhibiting Grover’s enzyme quantum-reader
of EPR-generated entangled proton qubits, anesthetics
impede instructions for implementing quantum
information processing [96]. In this case, abrupt
transitions from consciousness to unconsciousness is
caused by an absence of entanglement-enabled, quantum
information processing instructions. When anesthetic
concentration becomes sufficiently dilute, Grover’s [20]
enzyme quantum-readers re-establish “measuring
operations” of quantum informational content within
EPR-generated entangled proton qubit-pairs; so, normal
consciousness is re-established by instructions for active
quantum information processing.

This explanation implies “normal”, non-drug-induced
sleep is a consequence of “inactive” Grover’'s [20]
processors, which - during consciousness - actively
measure quantum informational content of EPR-
generated entangled proton qubits. In this case, normal
sleep could be a “down-time” condition that allows EPR-
generated entangled proton qubits to repopulate
“recently measured” segments of double helical DNA,
while Grover’s processors are “inactive”.

Consequences of EPR Entanglement-
Enabled Information Processing

Origin of Sustainable Life (OoSL) Emerging
from EPR-Proton Qubits within RNA -
Ribozyme Polymers

Based on “classical-only” arguments for survival
considerations, RNA - ribozyme evolution would be a
“dead end” [3-5,63-66]. But subsequent genomic
evolutionary history implies selection of “enhanced
efficiency” for information processing by primordial
ribozyme - RNA systems [1,47,66]. This is explained by
acquisition of “T4 phage-like” entanglement-enabled
information processing where EPR-generated entangled
proton qubits emerged in ancestral duplex ribozyme -
RNA segments [1,5,10-12,16,19,35-36,44]. Consequently,
primordial genomic information acquired entanglement
resources which allowed necessary entanglement-enabled
information processing to be incrementally developed
(Figure 8), consistent with predictions of the quantum
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entanglement algorithm [1,16-19]. A schematic of implied
entanglement-enabled incremental increases in “genomic
versatility” is illustrated in Figure 8.

This model implies life’s origin emerged, and was
sustained, in terms of sequential, entanglement-enabled
evolutionary increments [13-16]. A set of increment
arrows (—) in Figure 8 identifies the following sequential
(or simultaneous) developments over the three phases of
primordial evolution: monomers - oligomers -
ribozymes — duplication of nucleotides — duplex RNA
polymer segments — entangled proton qubits — ribozyme
- proton entanglements — quantum transcription of
entangled qubit-pairs — quantum translation of entangled
qubit information — quantum selection of triplet code —
construct polypeptides — enzymes from ribozyme -
proton entanglements — replication via enzymes —
introduction of repair enzymes — genome chemistry
selection, RNA replaced by DNA — duplex DNA genomes,
etc.

complexity

)4

|
-4x10% -3.7x10%

Figure 8: Evolutionary increments during “classical”
chemical - physical evolution (dark blue), and during
entangled proton qubit-enabled RNA evolution (light
blue), yielding duplex DNA systems of regular
“biological evolution” (white background). Earliest
life-forms are identified at - 4x10° y and earliest
stromatolites at - 3.7x10%y [97].

This OoSL (origin of sustainable life) model implies
quantum entanglement algorithms, developed and
implemented in ancestral RNA - protein systems, were
subsequently retained and refined within evolving duplex
DNA systems. Classical mechanisms do not explain
evolutionary processes between ~ -4.1x10%y and ~ -
3.7x10° y, but EPR-entanglement algorithm processes
provide plausible explanations in terms of quantum
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information processing [5,13-19,42-44,54-56,97]. This
argument allows explanations for origins of quantum
information processing algorithms exhibited by ancient
T4 phage DNA, rodent - human microsatellite DNA
evolution, and 21st-century human genomic systems [16-
18,21,35-37,42-44,51,59-61,77,98]. In this treatment, a
reverse-time extrapolation — of proton quantum
dynamics required for observable quantum information
processing exhibited by ancient T4 phage DNA— appears
applicable to analogous, metabolically inert duplex RNA
segments occupying primordial pools (0 °C to 20 °C, pH 7)
of ribozyme — RNA systems [1,5,35-37,63-66, 91,98].

Based on ribozyme - RNA evidence, ancestral RNA
genomic structures were susceptible to significant
evolutionary pressures that allowed Darwinian selection
to exploit “advantageous” applications of quantum
information theory [1,5,47,54-56,63-66]. This involved
(a) the creation and measurement of entangled proton
informational qubits, (b) quantum/classical genomic
informational interfaces, and (c¢) enzyme - proton
entanglements that implement quantum searches, At’ <
10-14s, to specify synthesis information for a “new” base
pair, evolutionary molecular clock event, ts [1-2,10,16-19,
31,35-36,44]. Also, replacement of ribozyme function
with protein enzymes implies peptide-ribozyme - proton
entanglement processes selected relevant amino acids to
construct the protein enzyme replacement of ribozymes.
When ancestral RNA genomes became too massive for
acceptable “error-free” duplication, rudimentary repair
enzymes were invoked that selected DNA over duplex
RNA [1,89,99]. Although enzymatic quantum information
processing provided a selective advantage for duplex
RNA, as living RNA systems became more complex and
versatile, the duplex RNA genome became too “massive”
for acceptable error-free duplication [1-2,5,99].
Consequently, rudimentary genome-duplication “repair”
systems were introduced that selected DNA over duplex
RNA, thereby yielding a “reduced error” genome-
duplication system. In this case, quantum processing
information enzymes (QPIE) gradually expedited genomic
evolution from (i) the era of pre-LUCA RNA “genome-like”
polymers, (ii) to the “complete” duplex RNA genome, (iii)
to the RNA-DNA reverse transcriptase genome, (iv) to
double helical DNA genomes. These postulated four stages
of pre-cellular genome evolution, and contents of their
corresponding primordial pools, are schematically
represented in Figure 9 (from Koonin et al. with
permission) [66].

This model implies a form of Grover’s-type [20]

quantum information processing has been operational
over the past ~ 3.6 or so billion y [16-19]. The quantum
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reader was refined during the developmental era of
duplex RNA genomes, and has been retained and “fine-
tuned” for analogous operations in double helical DNA
systems [16,35-37,51-53,59-61,63-66].

Consequently, accumulated entangled proton qubit
states within G’-C’, *G-*C and *A-*T sites of modern
double helical DNA are “transparent” to the recently
evolved DNA repair system, but are recognized and
processed by the “earlier evolved” RNA system where
enzyme-proton quantum entanglements implemented
molecular clock, ts and td [1,16,17-19,44,51,89]. Soon
after genome conversion from duplex RNA to double
helical DNA [47,99], rates of keto-amino — enol-imine
arrangement (Figure 3) responsible for ts were reduced
by ~ 50- to 100-fold, because of 5-methyluracil (thymine)
replacing uracil and cytosine replacing SHMC [98]. This
quantum-based evolutionary selection provided a
“favorable” ts:td ratio, exhibited as stochastic random
genetic drift for double helical DNA. Observation that
rates ts (t = 3200 y) = 1.5-fold td (Tt = 6000 y) implies a
slight A-T richness, consistent with model prediction [17-
18, 35-36,52-53,58]. Observable, stochastic random
genetic drift is a consequence of EPR entanglement-
enabled ts + td [16-19,52-53,58].
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Figure 9. Evolution of genomic lineages from the
primordial gene pool (from (Figure 2) with
permission) [66]. Characteristic images of RNA and
protein structures are shown for each postulated stage
of evolution, and characteristic virion images are
shown for emerging classes of viruses. Thin arrows
show the postulated movement of genetic pools
between inorganic compartments. Block arrows show
the origin of different classes of viruses at different
stages of pre-cellular evolution.)

W Grant Cooper. Entanglement-Enabled Information Processing Implies Human

Consciousness Mechanism. Phy Sci & Biophy ] 2018, 2(1): 000106.

A reverse-time extrapolation from observables
exhibited by ancient T4 phage DNA implies that entangled
proton qubits could have originally emerged in the first
“susceptible” ancestral duplex segments of primitive RNA
- ribozyme systems [35-36,63-66,98]. This assumption
requires primordial ribozyme - RNA duplex segments to
simulate, approximately, conditions exhibited by ancient
T4 phage DNA systems that accumulate EPR-generated
entangled proton qubits in metabolically inert
(extracellular pH 7, 20 ©°C) base pair isomer
superpositions, observed as G’-C’, *G-*C and *A-*T [17-
18,35-37]. This scenario provides a possible source of
“RNA-type” hydrogen bonded duplex molecules
susceptible to occupancy by EPR-generated entangled
proton qubits [16-19,35-36], and thus, allowed ancestral
peptide-ribozyme - RNA systems to form entanglement
states with oscillating, |[+> 2 |—>, entangled proton
qubits, occupying decoherence-free subspaces within
hydrogen bonded duplex RNA segments [10-12,23-
25,34,45,63-66,100]. At this stage of evolutionary
development, peptide-ribozyme - proton entanglements
could implement an entanglement-directed quantum
search, At' £ 10-14s < tp < 10-13 s to select the next amino
acid electron lone-pair, or amino proton, to be added to
the pre-protein peptide polymer [[1,5,16,31,47].

Additionally before proton decoherence, tp < 10-13 s,
operations of the entangled ribozyme - proton system
included (a) generating a transcribed message based on
quantum informational content of “measured” entangled
proton qubit-pairs (b) implementing an entanglement-
directed quantum search, At' < 10-14 s that specifies the
incoming base’s electron lone-pair, or amino proton, for
evolutionary substitution, ts, or deletion, td, and (c)
feedback responding — “Yes” or “No” — to translation of
the transcribed “qubit message” [16-19,31,35-36]. “Yes”
implies existence of an “r+-type” allele which allows
replication initiation, but “No” identifies an unacceptable
“mutant allele”, rll, and therefore, replication is denied.
Before “DNA-type” repair enzymes were introduced RNA
- ribozyme systems avoided evolutionary extinction by
disallowing conserved, “rii-type” allele contribution to the
gene pool when “excessive” EPR-generated mutations
(entangled qubits) were present [1, 16,35-36,47,89,100].
Other “relaxed” genes were allowed mutation, variation
and selection. These processes introduced viable peptide-
ribozyme - RNA, wild-type “r+-systems” where peptide-
ribozyme - proton entanglements were exploited to
generate rudimentary peptide chains that subsequently
usurped ribozyme functions. When duplex RNA genomes
became “too massive” for efficient, “error-free”
duplication, “repair” enzymes were selected that
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ultimately replaced RNA with DNA, thereby introducing
DNA - protein systems [1-2,5,16,47,89,99].

Participation of EPR-generated entangled proton
qubits eliminates the necessity of a Many Worlds in One
(MWO) hypothesis for origin and existence of life on
planet Earth. Koonin’s classical assessments imply
nascent DNA - protein systems (“biological evolution” in
Figure 8) possess sufficient evolution potential to evolve
into more complex living systems and organisms. In this
case, Koonin’s MWO hypothesis — that the probability of
existence of any possible evolutionary scenario in an
infinite multi verse is exactly 1 — is not required [5,16-
19]. When EPR-generated entangled proton qubits are not
ignored — as done in original studies of time-dependent
evolution dynamics exhibited by (i) T4 phage DNA [35-
37], (ii) age-related human cancer [19,42,77], (iii) rodent-
human microsatellite distributions [17-18,21], (iv)
Huntington’s disease [16,44,59,61], etc. — the MWO
hypothesis is not required to explain origin and evolution
of life on an “Earth-like” planet in Earth’s universe. The
introduction of EPR-generated entangled proton qubits
allows life-forming polymers to originate in an ancestral
RNA - ribozyme system, where bio-molecular quantum
processors simulate a “truncated” Grover’s [20] quantum
search to “measure” entangled proton qubit states, which
provides a hypothesis for origin of the triplet code,
utilizing 43 codons and ~ 22 L-amino acids. Consequently,
ribozyme-peptide “processing” of entangled proton qubits
could generate RNA - protein systems where “repair”
enzymes ultimately intercede to replace unstable RNA
with  DNA  [1,10-12,89].  Subsequent quantum
entanglement algorithmic processing of entangled proton
qubit-pairs allows DNA - protein systems to further
evolve on Earth as observed and originate and evolve on
other “Earth-like” planets in Earth’s universe so, the MWO
hypothesis is not required [1-5,16-19,51-53].

Genomic Growth via EPR-Generated “Dynamic
Mutation”

Quantum informational content is introduced into
heteroduplex heterozygote G'-C’ and *G-*C isomer pairs,
and *A-*T superpositions, by EPR-generated entangled
proton qubit-pairs (Figures 1-4) — keto-amino
—(entanglement)— enol-imine — observed as, G-C » G™-
C’, G-C = *G-*C, A-T —»A-*T [16-18]. Entanglement-enabled
replication of G-C"and *G-*C yields ts, expressed as G2 0
2-T,6002-C*020°>A&*C2022- T (Tables 1
& 2) but entanglement-enabled replication of *A-*T sites
(Figure 4) exhibits time-dependent deletions, td, i.e., *A -
deletion and *T — deletion [17-18,35-36,44]. Observable
EPR-generated  entangled proton qubit state
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superpositions — G’-C’, *G-*C, *A-*T are not
recognized by “recently” evolved DNA repair systems, but
are recognized and processed by enzyme-proton
entanglement systems that evidently emerged in pre-
LUCA (last universal cellular ancestor) RNA - ribozyme
duplex segments [1,5,16-19,35-37, 42-44, 47,63-66, 77,
89].

Entangled proton qubits populating ancestral RNA
duplex segments enabled peptide-ribozyme - proton
entanglements the  opportunity to  “fabricate”
polypeptides that ultimately replaced ribozyme function.
Based on measured quantum informational content
embodied within the 20 available entangled proton qubit
states occupying G’-C’, *G-*C and *A-*T superposition
sites a rationale is implied for a “coding principle” that
specified a redundant triplet genetic code of 43 codons for
~ 22 L-amino acids [5,16-19]. Within this context, a
“truncated” Grover’s [20] quantum search could simulate,
approximately, bio-molecular quantum “measurements”
of entangled proton qubit states, which implies a
mechanism — Eq (15) — for selecting the triplet genetic
code of 43 codons for ~ 22 L-amino acids. In this case,
entanglement-enabled information processing introduced
ts—G202-U G002 - 5HMC0°222, 5SHM*C2 0 22 -
U *GO 2 0° - A — and td, *A — deletion & *T — deletion.
Consistent with emergence of EPR-generated enzyme -
proton entanglement processing in ancestral RNA an
“evolved” quantum entanglement algorithm created ts
and td in ancestral RNA and DNA genomes, which can
introduce, and eliminate, initiation codons — UUG, CUG,
AUG, GUG — and termination codons — UAA, UGA, UAG —
thereby causing “dynamic mutations” that exhibit
expansions and contractions[1-5,10-12, 16-19, ,44, 47, 59-
62,63-66].

If genomic growth over the past ~ 3.5 billion years
were consequences of entanglement-enabled ts + td
introducing  “dynamic  mutations”,  “susceptible”
microsatellite content in a genome would be proportional
to genome size of the prokaryote or eukaryote organism,
which is consistent with observation [16-19,21,47,59-
61,101]. In duplex DNA of human genomes, unstable
repeats exhibit expansions and contractions via “dynamic
mutations”, which in the case of (CAG)n sequences (n >
36), can exhibit expansions = 10 (CAG) repeats in 20 y
[16-19,44,59-62]. This observation implies the hypothesis
that susceptible ancestral genomes implemented EPR-
dependent, dynamic  mutation expansions as
consequences of effective ts + td, introducing and
eliminating, initiation and termination codons [16-
19,44,47,59-61]. A “net” triplet repeat dynamic mutation
expansion rate of 13 repeats, e.g., (CAG)13 = 39 bp, per 20
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y for 3.5 billion y would generate a genome of ~ 6.8 x 10°
bp, which is “ballpark” compatible with bp content of the
Homo sapiens’ genome[16-19,44,59-61]. This explanation
predicts that each organism’s genomic growth will
continue until a “stable” ts:td ratio is achieved. DNA
genomes of T4 bacteriophage have evidently achieved
this ts:td ratio stability[98]. Since rates, i d/dt(tsi + tdi),
are a function of microsatellite availability, which can be
increased, or eliminated, by ts and/or td, a “stable” ts:td
ratio has not been established for H. sapiens’ eukaryotic
genome; so, this entanglement-enabled evolution
mechanism implies a rationale for origin and existence of
“dynamic” CNGS [16-19,21, ,44, 59-60, 87-88].

Gatekeeper Gene’s “Score Card” for “Tolerable”
EPR-Generated Entangled Proton Qubits

Over the past ~ 3.5 or so billion years, pre-cellular
prokaryotic and eukaryotic evolution had ample
opportunity to select preferable, advantageous
mechanisms for protecting the gene pool, and conserved
noncoding genomic spaces (CNGS) against acquiring
unsafe levels of entangled proton qubits in haploid and
diploid genomes [1,2,18-19,35-37,42,47,51-53,59-61,63-
66,77,97,87,88]. Although DNA repair enzymes were
acquired during transitions from ancestral RNA to DNA
genomes [1,5,16,47,66,89,99], the originally selected
quantum entanglement algorithm for RNA genomic
evolution (Figure 8) was retained, and further refined, for
entanglement-originated ts and td in DNA systems.
Consequently, all phases of haploid and diploid genomic
DNA evolution — precellular, prokaryotic, eukaryotic —
were successfully executed wunder conditions of
continuous accumulations of EPR-generated entangled
proton qubits, subsequently deciphered by enzyme -
proton entanglements to yield &s and td, exhibited as
SNPs that enabled “dynamic mutation” expansions [5,16-
19,20,44,47,52-53,59]. The evolutionarily selected,
continuous acquisition of EPR-generated entangled
proton qubits implies necessity of an evolutionary
mechanism that “protects” against consequences of
“unchecked” accumulations of entangled proton qubits,
which would be “unsafe” if contributed to the gene pool
[16-19,35-36,42-43].

Consistent with observation and theory, a sensitive
CNGS, s, for Homo sapiens can be defined by the inequality,
1 2s 2 097 [10-12,16,18-20,35-36,42-45,87-88]. This
inequality is based on ~100 y as the maximally allowed
Homo sapiens’ age, and experimental measurements of
mean lifetimes, T, for metastable keto-amino G-C states in
genomic DNA (37°C; pH 7), 123000y [35-36,44]. Thus, at
age 100y, ~ 3% (100/3000x100) of G-C sites in the Homo
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sapiens’ genome would have been populated by EPR-
generated, entangled proton qubit arrangements, keto-
amino = enol-imine, via the symmetric and asymmetric
channels, G-C - G’-C" and G-C - *G-*C (Figures 1-4).
Subsequent enzyme - proton entanglement processing
(Table 1) introduces ts (and td at *A-*T pairs).
Accordingly, robust Homo sapiens infants inherit normal
“wild type” CNGS inequality, 1 = s = 0.97. EPR-generated
entangled proton qubits provide entanglement-enabled
mechanisms for mutation, variation, selection and
genome growth, until proton qubit accumulation satisfies
the “threshold condition”, s * 0.97 + €, generally at an
advanced age (Figure 7).

When EPR-generated entangled proton qubits satisfy
the “threshold condition” — s % 0.97 + € — the probability
is significantly enhanced that the subsequent round of ts
+ td will express selected SNP mutant proteins
responsible for elimination of haploid genomes [16-
19,42-44,77-80,82,92]. In these cases, conserved
“gatekeeper” genes are eliminated by spermatogenesis or
oogenesis in the haploid state, but manifest an age-related
degenerative disease in the diploid state [16-19]. If
conserved “gatekeeper” genes had been populated to the
threshold limit, i.e, to s 097 + & and were then
contributed to the gene pool, rapid evolutionary
extinction would ensue [16,36,44,90]. Consequently,
“unsafe” haploid genomes are eliminated during
spermatogenesis and oogenesis, thereby preserving “wild
type” gene pool viabilities, and enabling species survival
[16]. However diploid genomes populated to “unsafe”
threshold limits, s = 0.97 + g, encounter discrimination by
conserved “gatekeeper” genes e.g, “cancer genes”,
“Alzheimer’s genes” the huntingtin gene “ALS genes” the
progeria gene and “other” genes [16-19,61-62, 76-80,82-
85,94-95,102-103]. In these cases, ts + td introduce
specific SNPs which cause manifestation of the respective
age-related degenerative disease [16,18-19,42-44].

An example of “gatekeeper” genes’ operational
mechanism is provide by a quantum entanglement
algorithm explanation of haploid human oocytes’ function
- normal menopause - in terms of Orgel's “error
catastrophe”  hypothesis. = Routine  EPR-generated
entangled proton qubits introduce mutation, variation
and selection in terms of entanglement-enabled SNPs
[16,18-19,104,105]. However, when CNGS, s (1 = s = 0.97
+ €), of “gatekeeper” genes acquire EPR-generated
entangled proton qubits to their “threshold limit”, i.e., to s
= 097 + g such “evolutionarily depleted” genes are
disallowed contributions to the gene pool, due to selected,
EPR-generated “error catastrophe” criteria [10-12,16-
19,105].

Copyright© W Grant Cooper.



Physical Science & Biophysics Journal

Internal female oocytes operate in 37 °C environments,
but “external” male haploid genomes are in environments
of reduced temperature, ~ 349C [106]. Vibrational modes
in the DNA double helix are more energetic at 37 °C than
at ~ 340 C; so, more energetic vibrational modes would
increase probabilities of quantum uncertainty limits, Ax
Apx = h/2, operating on metastable amino (-NH3z)
protons, which generate EPR arrangements, keto-amino —
enol-imine (see Appendix) [107-108]. Consequently,
observed rates of accumulating entangled proton qubit-
pairs are ~ 3-fold greater in 37 °C oocyte DNA than in ~
34 oC sperm [36,106-107]. Therefore, evolutionarily
selected thresholds, s (1 252 0.97 + €), in CNGS of oocytes
are populated — to the “threshold limit”, s = 0.97 + e — at
~ 3-fold enhanced rates for EPR-generated entangled
proton qubits, compared to EPR-qubit rates in ~ 34 °C
sperm DNA [42-43,106]. When the “threshold limit” s-
value is attained, s # 0.97 + ¢, the haploid oocyte CNGS has
been “evolutionarily depleted” by its acquired limit of
EPR-generated entangled proton qubits [16,18,19]. Such
“unsafe” haploid genomes are evolutionarily disallowed
contribution to the gene pool by menopause [104]. This
prevents “unsafe” contamination of the gene pool, which
enables species’ survival at the expense of sacrificing an
“operational”, but evolutionarily depleted, host genome
[1,16,42-44]. In this case, normal human menopause is
implemented by “gatekeeper” genes that disallow haploid
genomes — containing “unsafe” levels of EPR-generated
entangled proton qubits — from contributions to the gene
pool [16,18-19,104]. This allows the “gene pool” to retain
an approximately “wild-type” spectrum of conserved
genes that exhibit age-related disease as consequences of
EPR-generated SNP [16,18-19,92]. Evidently this
temperature-dependent, ~ 3 to 4 °C, haploid selection of
female genomes has provided female H. sapiens with a
slightly longer life-span than males [104].

“Gatekeeper” genes preserve “wild type” gene pool
viability and enable species’ survival by eliminating -
from the gene pool - evolutionarily depleted, “unsafe”
genomes. Operational functions of “gatekeeper” genes
provide a quantum entanglement version of Orgel’s “error
catastrophe” hypothesis. In this case, quantum
uncertainty limits, Ax Apx = h/2, operate on hydrogen
bonding amino protons to introduce EPR-generated
entangled proton qubits. When CNGS, s (1 = s = 0.97), of
“gatekeeper” genes acquire entangled proton qubits to
their “threshold limits”, i.e., to s = 0.97 + ¢, such genes are
disallowed contributions to the gene pool, due to
“excessive” EPR-generated entangled proton qubits
viewed classically as “error catastrophe” criteria [16-
19,77-80,82-85,104,105].
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Classical evolution theory claims that natural
“purifying” selection would eliminate deleterious genes
that accumulate “unsafe” entangled proton qubits,
including “cancer genes”, “Alzheimer’s genes”, the
huntingtin gene, the progeria gene, “ALS genes”
(amyotrophic lateral sclerosis) and “other” genes, which
did not happen. Rather these evolutionarily conserved
“beneficial genes” have been retained to execute their
necessary  “gatekeeper” functions of disallowing
contributions to the gene pool by genomes that have
acquired EPR-generated entangled proton qubits to
“unsafe” levels, i.e., to s  0.97 + € [16,18-19,42-44,47,52-
53,61-62,76-80,82-85,92,94,95,102-104,109-110].  This
prevents “unsafe” contamination of the gene pool by
excessive EPR-generated entangled proton qubits, which
enables species’ survival at the expense of sacrificing
“operational”, but evolutionarily depleted, host genomes
[16-19,104].

Discussion and Conclusion

Studies  of  entanglement-enabled information
processing require the most fundamental theory of matter
— quantum theory — to understand and explain EPR-
generated entangled proton qubit reactive processes,
exhibited by evolving duplex DNA systems [1-2,10-12,13-
19,21,33,35-36,41-44,51,54-56,61,75,77,82]. Since
appropriately challenged predictions of quantum theory
have never been wrong, entanglement-enabled
predictions, and biological consequences, of EPR-
generated entangled proton qubits are susceptible to the
very powerful analytical tools and assessments of
quantum information theory [1-2,8,10-12,16-20,33,41-
45,54-56]. Within this context, and consistent with
quantum approximations in the Appendix, Eq (22)
provides valid approximations for classical, ZiAit3, and
EPR-generated entangled proton qubits’ contributions,
LBitt, to genetic information responsible for
manifestation of an age-related disease[16,18-19]. In
cases Huntington’s disease an “expanded” (CAG)n (n = 36)
repeat is inherited where its enigmatic molecular
evolutionary dynamics are described by quantum
entanglement terms, Z;3it4, in Eq (22) [16,19,44,61].

(Figure 10) illustrates the phenomenon of genetic
anticipation where earlier disease onset is exhibited in
progeny that inherit longer, “expanded” (CAG)n repeats,
ie, n > 36 [59-62]. When n = 70, phenotypic
manifestation of disease is delayed ~2 to ~12 y after birth
(Figure 10), but for n < ~ 36 disease is not expressed in
that generation [61]. Classical Watson-Crick transcription
and replication of inherited (CAG)7o repeats would yield
phenotypic expression within hrs., days or weeks after
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birth, not delays of ~2 to ~12 y before Huntington's
disease is manifested [47]. This ~2 to ~12 y delay is
explained as the time required for the (CAG)7o “threshold
limit” to be populated with EPR-generated entangled
proton qubits, keto-amino — enol-imine [16,91]. In this
case, phenotypic expression is a consequence of
“measured” quantum information content within EPR-
generated entangled proton qubits occupying a “threshold
limit” of the inherited (CAG)70 repeat [16,44]. This
explanation is also applicable to congenital myotonic
dystrophy, where inherited (CTG)n (n = 750) repeats
manifest disease ~ 12 months after birth[93].

In these cases, EPR-proton qubits participate in
entangled quantum oscillations, ~ 4x1013 s-1, between
near-symmetric energy wells in decoherence-free
subspaces of enol oxygen and imine nitrogen [16-19,23-
25]. The resulting “ground state collapse” structure of
double helical DNA base pairs, occupied by “stable” EPR-
generated entangled proton qubits is bound more tightly
by ~3 to ~7 Kcal/mole and predicts a less flexible double
helix, exemplified by “breakage” of Fragile X (CCG)n-
repeats, occupied by EPR-proton qubits [16,17-18,36,59-
60]. Observables exhibited in Figure 10 are consequences

of Grover's processors quantifying the smallest
“measurable” genetic informational unit - entangled
proton “qubit-pairs” - which specifies quantum
information processing instructions to manifest

phenotypic expression [16,19].

Age of Onset, y

Repeat Length

Figure 10: (CAG)n repeat length versus age-of-onset of
Huntington’s disease (adapted from (Figure 3) of [61].

Long-term stability of EPR-generated entangled proton
qubit-pairs allows evolutionary distributions of the 22
most abundant microsatellites common to rat and human
to be specified by Grover’s processors measuring, &t <<
10-13 s, quantum informational content of EPR-generated
entangled proton qubits [16-20,21]. In these cases,
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Grover’s-type [20] quantum processor “crawls” along
major and minor genome grooves at ~ 10-5 cm s-1, where
it “quantifies” quantum informational content of
entangled proton qubit superpositions, |+> & |—>,
oscillating in decoherence-free subspaces, between near
symmetric energy wells at ~ 4x1013 s-1[23-25, 38,45,48-
49]. In intervals, 6t << 10-13 s, Grover’s processor “traps”
an entangled-state proton, |->, in a major or minor
groove (Table 1), which creates an enzyme - proton
entanglement. Before proton decoherence — At' < 10-14 s
< 1p — the enzyme - proton entanglement implements
quantum information processing (Table 1), which
specifies evolutionary distributions of, for example, rat
and human microsatellites [17-18,21]. Therefore,
consistent with observation and analyses, neither water,
ionic incursions or random temperature fluctuations
obstruct quantum information processing, At' < 10-14 s <
Tp, executed by rat and human genomes [17-18,21,31,54-
56,67]. Quantum information processing algorithms are
analogously operational in DNA of human brain-cells,
which are embedded within an evolutionarily selected
neural circuitry [7-9,16-19,44,68-70]. Consequently,
quantum information processing, At < 10-14 s, of EPR-
generated entangled proton qubits, executed by a single
brain-cell, could communicate the resulting quantum
information processing calculations to the brain’s
neuronal network of ~ billons of neurons [16-19,54-
56,68-70]. This evolutionarily coordinated “network”
communication could cause entanglement-enabled
information-processing computations in ~ billons of
brain-cell DNA systems, and consequently, execute the
phenomenon of consciousness [7-9,68].

Since several dominant concepts in contemporary
neuroscience were developed approximately ~ 50 to 100
years ago, Stern recently suggested that “proper”
interpretation of observation, and construction of
theoretical models, could benefit from “updated concepts”
[68]. To this end, a consideration of neuroscience
research “big questions” was reviewed, e.g., consciousness
neuroscience industrialization, “proper” animal models in
neuroscience, “microscopic” brain processes in prefrontal
cortex, and space - time concepts within brain tissue
[7,70,111-113]. Frégnae argues that enhanced
interdisciplinary collaboration between physics and
biology would yield greater resolution and insight into
information processing by neurological cells, which
agrees with and this report [7,70].

Based on recent studies, quantum information
processing of EPR-generated entangled proton qubit-
pairs is operational in all duplex DNA systems [1-2,10-
19,35-37,42-44,51-56,60-61]. In this case, quantum-level
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resolution — e.g., identification of selected and rejected
eigenstates constituting a “measured” superposition
system in (Table 1)— becomes available for biochemical
studies of cognitive processes, at the level of an entangled
proton qubit, “trapped” in a genome groove [38].
Empirical evidence implies that consciousness can
originate from specific computations; so, quantum
information processing by brain-cell DNA suggests an
evolutionarily selected entanglement-enabled “working
hypothesis” for consciousness, executed within the neural
circuitry network of brain-cell DNA systems [7-9,16-
19,54-56,68-70,112]. In these cases, quantum information
processing, At' < 10-14 s, implemented by a single human
brain cell could communicate the resulting quantum
information processing calculations to the brain’s
neuronal network of ~ billons of neurons [7,16-19,54-
56,68-70,112]. Analogous to evolution instructions
provided by “measured” quantum informational content
embodied within EPR-generated entangled proton qubit-
pairs orchestrated quantum information processing of
entangled proton qubit-pairs in brain cell DNA could be
responsible for the phenomenon of human consciousness
[7-9,16 -19,21,44,68-70,111-113].

Avenues for neuroscientists to investigate properties of
EPR-generated entangled proton qubit-pairs are
provided, e.g, by Huntington’s disease patients with
“long” inherited (CAG)n (n = 37) repeats [16,44,59,61-62].
The time between birth and manifestation of Huntington’s
disease is the time required for EPR-generated entangled
proton qubits to populate the inherited (CAG)n to its
“threshold limit” [16,61]. In these cases, phenotypic
manifestation of Huntington’s disease requires Grover’s
[20] processors to measure quantum informational
content — embodied within EPR-generated entangled
proton qubits — that occupies the (CAG)n-repeat to its
“threshold limit”. This observation (Figure 10) can be
exploited to investigate quantum information processing
of EPR-generated entangled proton qubit-pairs in brain-
cell DNA [10-12,16,-19,54-56,61]. Huntington’s disease
provides an example malfunction of quantum information
processing of EPR-generated entangled proton qubits in
neurological cells. However, “properly implemented”
quantum information processing of EPR-generated
entangled proton qubits in brain-cell DNA could, this
report argues, participate in cognitive processes
responsible for consciousness [7-9,16,18, 44,68-70].

The “long-term” availability of EPR-generated
entangled proton qubit-pairs provided additional
entanglement-enabled information processing options —
not accessible to classical evolution mechanisms — on
which Darwinian selection operates to generate more
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advantageous and versatile biological functions [1-9,16-
21,47,51-56,58-61,63-66,77,82]. Recognition of EPR-
generated entangled proton qubit-pairs’ role in evolution
identifies “new”, quantum-level insight into responsible
mechanisms, and their consequences [16-19]. These
includes an entanglement-enabled  information
processing mechanism for consciousness, existence of
“gatekeeper genes”, genome growth in terms of EPR-
generated “dynamic mutations” and a quantum
entanglement model for origin of the genetic code, where
43 codons specify ~ 22 L-amino acids [1, 7,16-19,44,59-
61].

Based on recent studies, EPR-generated entangled
proton qubit-pairs must retain entangled “two-state”
quantum coherence, |+> p= |—>, for years to decades,
before specifying microsatellite evolution instructions
with “measured” quantum informational content of EPR-
generated entangled proton qubit-pairs [1-2,16-19,21].
Dynamic, “intra-atomic”, EPR-generated entangled proton
qubit states are resistant to decoherence by “normal” in
vivo classical environments, but are evolutionarily
selected to communicate quantum informational content
when “measured”, 6t << 10-13 s, in state |—> within a
genome groove [38], by Grover’s [20] enzyme quantum
reader (Table 1) [17-19,26-30,44-45,47,51,54-56,67].
Stability of EPR-generated entangled proton qubits is
explained by their “intra-atomic”, quantum-dynamic two-
state, |+> 2 |—>, entangled oscillations at ~ 4x1013 s-1,
within decoherence-free subspaces of enol oxygen and
imine nitrogen. This report argues that stability of EPR-
generated entangled proton qubits allows entangled
proton qubit-pairs to function as “quantum informational-
reservoirs” that are measured by Grover's [20]
processors, and thus, are responsible for quantum
information processing instructions that implement
human  consciousness [7-9,13-21,23-25,45].  This
hypothesis is supported by evidence that EPR-generated
entangled proton qubits are responsible for “gatekeeper
genes”, which implies their participation in age-related
Huntington’s disease and age-related ALS [16,18-
19,44,61,94-95].

In any case, recent studies [16-19] provide “fresh
views”- looking through a “quantum lens” - in efforts to
explain EPR-generated entangled proton qubits observed,
for example, as enigmatic data exhibited by Huntington’s
disease [59,61,] and age-related cancer incidence, (Figure
7) [42,77]. Availability of EPR-generated entangled
proton qubits — for quantum information processing —
appears to be applicable in manifestation of these
maladies; so, this report argues, that analogous EPR-
originated, entanglement-enabled information processing
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may be responsible for executing reactive processes that
exhibit human consciousness [6-9,16-19,54-56,68-
70,111-113]. Finally, quantum entanglement phenomena
— EPR-generated entangled proton qubits in biological
systems — cannot be effectively studied using “classical-
only” methods [55,61,67,75,77]. But implementation of
realistic, “quantum-level” treatments of EPR-generated
entangled proton qubits, and their evolutionary
consequences, will benefit future progress in resolving
certain “obstinate” age-related disease questions [16-
19,61,75,77-86,94]. These recent studies are consistent
with prior views of Delbriick, Schrédinger and Lowdin
that quantum phenomena play significant roles in
governing dynamics of time-dependent evolution of
genetic information [16-19,114-117].
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