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ABSTRACT

This study presents a quantum-mechanical analysis of repetitive DNA motifs in a single human genome, revealing a
coordinated quantum-active genomic architecture with potential functional significance.

Analysis of personal genotyping data identified multiple quantum-active sequences distributed across 17 chromosomes,
classified into four categories based on quantum mechanical properties: charge transport elements (G-rich motifs),
coherence maintenance systems (poly-T tracts), spin coupling networks (alternating sequences), and multi-functional
quantum architectures (complex repeats). Five sequences exhibit characteristics consistent with enhanced quantum-
mechanical properties including with documented functional associations.

Key findings include an ultra-long 29-nucleotide poly-T tract associated with circadian chronotype regulation, a rare
mitochondrial translocase repeat linked to cellular bioenergetics, G-quadruplex forming motifs associated with sensory
processing, and a complex cardiovascular regulatory insertion affecting endurance performance. These sequences
demonstrate non-random chromosomal clustering, suggesting genome-wide quantum network organization.

The identified quantum-genomic architecture supports a systems-level model where distributed DNA motifs function as
biological quantum processing networks, enabling rapid information transfer and coordinated regulation across multiple
biological pathways.
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INTRODUCTION

Quantum mechanical phenomena in DNA—such as charge
transport, coherence, and spin dynamics—are increasingly
recognized as integral to biological function. Recent studies
demonstrate that DNA exhibits measurable quantum effects
under specific conditions, including charge transport, spin
selectivity, and proton tunneling under physiological
conditions (Slocombe, Al-Khalili, and Sacchi 2022;
Slocombe et al. 2023).

Al-Khalili's group at Surrey has experimentally validated
quantum tunneling in DNA base pairs, showing that proton
transfer occurs orders of magnitude faster through quantum
mechanisms than classical processes (Slocombe, Sacchi, and
Al-Khalili 2022). In addition, the 2023 Clinical Epigenetics
framework for "quantum epigenetics” established that
coherent charge transfer along DNA n-orbitals and chirality-
induced spin selectivity represent active quantum
phenomena in living cells (Siebert et al. 2023).

DNA sequence architecture determines quantum
mechanical properties. Mathematical modeling reveals that
charge transport in DNA exhibits distinct regimes—
tunneling in short fragments and hopping in longer
sequences—with behavior dependent on specific nucleotide
arrangements (Syurakshin and Lakhno 2024). Guanine-rich
motifs function as charge transport pathways, while
thymine-rich regions serve as flexible resonance elements.
Recent quantum well models demonstrate that periodic and
aperiodic DNA sequences create distinct charge transfer
characteristics, validating sequence-dependent quantum
behavior (Chen et al. 2024).

While quantum effects in DNA are established, the
systematic identification and classification of quantum-
active sequences represents a novel analytical approach
requiring validation.

This study presents a comprehensive quantum-mechanical
analysis of repetitive DNA motifs in a single human genome.
Using personal genotyping data, this autoexperimentation
case study identifies and categorizes quantum-active
sequences based on their theoretical charge transport,
coherence maintenance, and spin coupling properties. The
analysis reveals multiple quantum-relevant motifs
distributed across multiple chromosomes, with several
sequences exhibiting characteristics consistent with
enhanced quantum-mechanical propertiesbased on
established biophysical principles.

The genome examined belongs to the author, representing
an N=1 autoexperimentation study with full methodological
transparency for this “proof of concept.” While single-
subject genomic studies have inherent limitations, they
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provide detailed case examples for developing broader
analytical frameworks. This approach follows established
precedent in genomic research where individual case studies
illuminate patterns subsequently validated in larger
populations.

Five sequences demonstrate particularly notable quantum
properties: ultra-long poly-T tracts associated with circadian
regulation, G-quadruplex-forming motifs linked to sensory
processing, mitochondrial membrane protein variants
affecting electron transport, and complex insertion
sequences in cardiovascular regulation genes.

This analysis establishes a framework for quantum-informed
genomic interpretation, proposing specific experimental
approaches for validation and identifying research priorities
for quantum genomics as an emerging field.

METHODOLOGY

This  “proof of concept” study employs an
autoexperimentation design, analyzing the author's personal
genomic data to identify and characterize quantum-active
DNA sequences. Autoexperimentation represents a
legitimate research approach in genomics, providing detailed
case studies that inform broader population analyses while
maintaining transparency regarding data sources and
potential biases.

SUBJECT INFORMATION

The subject is the author, a 38 year old woman in the United
States. Clinical diagnoses include ADHD. The subject is
self-diagnosed as autistic, having elected not to pursue
formal clinical diagnosis due to well-documented limitations
in current diagnostic frameworks for adult women, including
inadequate incorporation of camouflaging behaviors and a

framework designed around male pediatric presentations
(Gjovik, A.M., 2023).

Based on the results of this study, these neurodivergent
phenotypes may represent manifestations of quantum-
enhanced neural processing, providing relevant context for
interpreting the identified quantum-active sequences
associated with neural processing and sensory integration
pathways. The co-occurrence of multiple quantum-active
variants with neurodivergent phenotypes suggests potential
mechanistic relationships between quantum genomic
architecture and atypical neural development.

GENOMIC DATA ACQUISITION

Raw genotyping data was obtained through LivingDNA
commercial genomic testing service. The dataset was
generated on September 9, 2023, using the Sirius genotyping
chip based on Human Genome Reference Build 37
(GRCh37.p13). The raw data file contains single nucleotide
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polymorphism (SNP) calls, chromosomal coordinates, and
diploid genotype information formatted as comma-separated
values.

QuaANTUM B1oLOGY GENE PANEL
SELECTION

A targeted gene panel was designed to encompass biological
systems relevant to established quantum biological
mechanisms. Selection criteria included: (1) known
involvement in electron transport and mitochondrial
bioenergetics, (2) genes encoding proteins involved in
circadian regulation and radical pair chemistry, (3) genes
central to oxidative stress response and synaptic plasticity,
and (4) genes related to biomineralization and iron
homeostasis relevant to spin chemistry.

Selected gene categories included mitochondrial function
genes, circadian rhythm regulators, cognition and memory
genes, oxidative stress defense genes, and biomineralization
genes. Gene targets were compiled using GeneCards Suite,
OMIM database, and peer-reviewed quantum biology
literature.

REPETITIVE SEQUENCE
IDENTIFICATION AND CLASSIFICATION

The analysis focused on repetitive DNA motifs with
potential quantum mechanical properties. A total of 89
genetic satellite and repeat sequences were identified and
classified into four categories based on theoretical quantum
characteristics:

Category I: Charge Transport Elements - Sequences with
high potential for electron tunneling and charge migration,
primarily G-rich motifs enabling =-orbital overlap and
conductive pathways.

Category II: Coherence Maintenance Systems - Long
homopolymer sequences capable of maintaining quantum
coherence over extended distances, particularly poly-T
tracts creating uniform spin environments.

Category III: Spin Coupling Networks - Alternating
purine-pyrimidine sequences optimized for electron-hole
pair formation and magnetic interactions between unpaired
electrons.

Category IV: Multi-functional Quantum Architectures -
Complex repeat sequences demonstrating potential for
multiple simultaneous quantum effects through mixed base
compositions.

VARIANT ANNOTATION PIPELINE

SNP identification and functional annotation employed
custom scripts for parsing LivingDNA data files. Variant
validation was performed against dbSNP build 156, with
genomic mapping conducted using Ensembl Variant Effect
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Predictor. Functional consequences were classified as
synonymous, non-synonymous, intronic, or regulatory
variants using ClinVar database, Genome Aggregation
Database (gnomAD), and GWAS Catalog for trait
associations.

POPULATION FREQUENCY ANALYSIS

Allele frequencies were obtained from gnomAD population
databases to assess rarity and evolutionary context of
identified quantum-active variants. Statistical analysis
focused on the probability of co-occurrence for multiple rare
variants within a single genome, providing estimates for the
prevalence of similar quantum-active genomic architectures
in human populations.

QUANTUM-ACTIVE SEQUENCE
CLASSIFICATION

Analysis of repetitive DNA motifs revealed distinct
categories of sequences with varying quantum mechanical
properties. The classification system groups sequences
based on their theoretical potential for charge transport,
coherence maintenance, spin coupling, and multi-functional
quantum operations, as determined by established
biophysical principles and recent experimental findings.

CATEGORY I: CHARGE TRANSPORT
ELEMENTS

Three sequences demonstrated exceptional potential for
quantum electron transport through continuous purine
stacking and z-orbital overlap. The 15368977885
tetranucleotide repeat (Chr 16, GGGG) exhibits optimal
properties for quantum tunneling due to guanine's low
ionization potential and capacity for hole transport (Giese
2002). The rs774094902 sequence (Chr 7, AGGGAGGG)
maintains conductivity through adenine-guanine interfaces
that function as quantum stepping stones, while the
rs760772539 tandem repeat (Chr 14, GGGCACGGGCAC)
creates tunneling bridges across cytosine-adenine gaps.

These G-rich sequences form molecular wire characteristics
with minimal energy barriers between bases. The continuous
purine stacking enables long-range charge migration through
coherent orbital interactions, supporting the
experimental observations that DNA can conduct charge
over distances exceeding 34 nanometers (Siebert et al.
2023). The tetranucleotidle GGGG repeat demonstrates
particular significance, as G-quadruplex structures have
been experimentally validated as conductive channels
enabling spin-selective electron transport (Xiang and Zheng
2018).

-
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CATEGORY II: COHERENCE
MAINTENANCE SYSTEMS

Long homopolymer sequences, particularly the rs569778919
poly-T tract (Chr 2, 29 nucleotides) and rs1799752 complex
repeat (Chr 17, 51 bases), demonstrate high potential for
maintaining quantum coherence over extended genomic
distances. These sequences create uniform spin
environments conducive to correlated electron pair
formation and serve as major chromatin architectural
elements capable of establishing quantum communication
networks between distant genomic regions.

The 29-nucleotide poly-T tract represents the longest
coherence element identified in this analysis, with
documented association to circadian chronotype regulation
(Hammerschlag et al. 2017). Thymine's flexible structure
and reduced hydrogen bonding strength facilitate vibrational
modes that enhance phonon propagation, creating
resonance cavities that couple vibrational energy across
DNA segments. The intervening cytosine in this sequence
potentially functions as a topological discontinuity for charge
modulation, creating what may represent a biological
quantum switch.

CATEGORY III: SPIN COUPLING
NETWORKS

Alternating  purine-pyrimidine  sequences, including
multiple CGCG repeats (rs370400807, rs771276249) and
the rs201794747 GGCGGC sequence, exhibit optimal
properties for electron-hole pair formation and magnetic
interactions between unpaired electrons. These motifs
create regular energy landscapes through alternating base
pairing that maintains structural coherence while enabling
spin-dependent charge transfer.

The CGCG alternating pattern supports chirality-induced
spin selectivity (CISS), where the helical DNA structure
filters electrons based on spin orientation (Naaman and
Waldeck 2015). Recent experimental work has demonstrated
that such sequences can accumulate electrons with specific
spin orientations, creating localized magnetic field effects
that influence biochemical processes (Siebert et al. 2023).
The rs201794747 sequence combines both G-rich charge
transport capability with alternating structure, representing
a hybrid quantum element.

CATEGORY IV: MULTI-FUNCTIONAL
QUANTUM ARCHITECTURES

The  most  complex  sequence,  AX-83195299
(GTGATTTCCATATCTTCCTTTGTGATTTCCATATCT
TCCTTT), (Chr 20, 40-nucleotide repeat), demonstrates
potential for multiple simultaneous quantum effects through
mixed base composition creating varied quantum
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environments while maintaining coherence through
repetitive structure. This sequence type represents the
highest level of quantum architectural complexity identified
in the analysis.

Complex sequences like the rs1799752 ACE gene insertion
combine poly-T flexibility with GC-rich domains, creating
composite structures capable of both n-stacked conduction
and dynamic vibrational coupling. These motifs function as
molecular transducers, converting electronic signals into
localized mechanical vibrations and vice versa, potentially
enabling quantum-mechanical signal processing within
genomic regulatory networks.

The  rs760772539  TOMM20L-associated  repeat
(GGGCACGGGCAC)  exemplifies  multi-functional
architecture by combining G-quadruplex forming potential
with internal disruptions that create quantum interference
patterns. This sequence occurs within a mitochondrial
protein import gene, suggesting functional integration
between quantum DNA properties and cellular
bioenergetics.

CHROMOSOMAL DISTRIBUTION AND
QUANTUM NETWORK ARCHITECTURE

Quantum-active sequences demonstrate non-random
chromosomal distribution, with significant clustering on
chromosomes 6, 16, and 17. Chromosome 6 contains three
distinct quantum-capable sequences within the same
chromosomal arm (rs201794747, rs55885134, rs771276249),
indicating potential coordinated quantum regulation.
Chromosome 16 harbors both rigid G-quadruplex elements
and flexible repeat sequences, suggesting complementary
quantum processing capabilities.

The spatial organization supports a genome-wide quantum
network hypothesis, where distributed sequences function
as interconnected nodes in a biological quantum
communication system. Inter-chromosomal quantum
entanglement through nuclear territory contact points could
enable coordinated quantum states across the entire genomic
landscape, representing a novel level of biological
organization.

CASE STUDY RESULTS

Analysis of the 89 satellites reported by LivingDNA in the
author's genome identified dozens of quantum-active
repetitive motifs distributed across 17 chromosomes, with
five sequences demonstrating exceptional quantum
mechanical properties based on established biophysical
criteria. These sequences exhibit characteristics consistent
with charge transport, coherence maintenance, and spin
coupling mechanisms validated in recent experimental
studies.
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PRIMARY FINDINGS OVERVIEW

The quantum-active sequence inventory reveals a multi-
tiered architecture spanning simple dinucleotide repeats to
ultra-long complex insertions. Distribution analysis shows
significant clustering on chromosomes 2, 6, 14, 16, and 17,
with most identified sequences localizing to intronic and
regulatory regions rather than protein-coding sequences.
This pattern suggests quantum effects primarily influence
gene regulation and chromosomal organization rather than
direct protein function.

Population frequency analysis indicates extreme rarity for
several key variants. The rs760772539 TOMM20L-
associated repeat shows an allele frequency of 0.001406 per
gnomAD (thus approximately 0.14% of populations), while
the combination of multiple rare quantum-active variants
suggests a statistically unlikely co-occurrence under random
distribution models. Conservative estimates suggest fewer
than 0.1% of individuals possess this specific combination of
quantum-mechanically relevant sequence variants.

DETAILED ANALYSIS OF KEY
QUANTUM-ACTIVE SEQUENCES

rs569778919 (Chr 2): Ultra-Long Poly-T Coherence
Element

The 29-nucleotide poly-T tract
(CTTTTTTTTTTTTTTCTTTTTTTTTTTTTT)
represents the longest coherence-capable sequence
identified. Located within LINCO01954, this sequence
demonstrates documented association with circadian
chronotype regulation, specifically "ease of getting up in the
morning” (Hammerschlag et al. 2017). The sequence creates
optimal conditions for quantum coherence maintenance
through uniform spin environments and extended charge
delocalization pathways.

Physical analysis reveals that poly-T tracts destabilize
normal B-DNA formation, increasing susceptibility to
slipped strand mispairing and hairpin formation under
superhelical strain (Sinden et al. 2002). The intervening
cytosine creates a topological discontinuity that may
function as a charge-trapping or modulation site, potentially
enabling quantum state switching. The association with
circadian regulation supports the hypothesis that quantum
coherence in DNA contributes to biological timing
mechanisms.

rs760772539 (Chr 14):
Processing Complex

The GGGCACGGGCAC tandem repeat within the
TOMM20L gene demonstrates high G-content conducive
to G-quadruplex formation and quantum charge transport.
TOMM20L encodes a component of the mitochondrial

Mitochondrial Quantum
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outer membrane translocase complex, directly linking
quantum DNA properties to cellular bioenergetics. The
allele frequency of 0.001406 indicates rarity in human
populations.

The G-rich repetitive structure may scaffold stacked G-
tetrads, which function as natural quantum dots with unique
electronic environments suitable for quantum information
storage and processing (Balasubramanian and Neidle 2009).
The internal CAC interruptions prevent continuous G-
stacking while maintaining n-stacking interactions, creating
quantum interference patterns that may modulate electron
transport efficiency within mitochondrial protein import
machinery.

g,

e

3D structures from AlphaFold for the TOMMZ20L gene (GeneCards).

rs1799752 (Chr 17): ACE Gene Quantum Regulatory
Complex

The 51-nucleotide complex insertion
(TTATACAGTCACTTTTTTTTTTTTTTTGAGACG
GAGTCTCGCTCTGTCGCCC) within ACE gene intron
16 combines poly-T and GC-rich domains in a single
architectural element. This well-characterized
insertion/deletion  polymorphism  correlates  with
cardiovascular performance, endurance capacity, and tissue
oxygenation efficiency (Myerson et al. 1999).

The sequence architecture suggests multi-functional
quantum capability, combining charge transport through
GC-rich regions with vibrational coupling through poly-T
domains. The complex structure may enable quantum state
transitions that influence ACE gene expression through
transcriptional pausing mechanisms. The documented
physiological associations support the hypothesis that
quantum effects in regulatory DNA contribute to systemic
biological performance.

rs368977885 (Chr 16): RBFOX1 Sensory Processing
Interface

The GGGG tetranucleotide repeat within RBFOX1
demonstrates association with photic sneeze reflex,
suggesting quantum-structural effects on sensory processing
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pathways. RBFOX1 encodes an RNA-binding protein
regulating alternative splicing with high expression in
nervous system and brain tissue. The tetranucleotide
structure represents an optimal G-quadruplex forming unit
with maximal quantum tunneling potential.

Experimental studies confirm that G-quadruplexes facilitate
electron transfer across guanine tetrads, supporting DNA-
mediated redox signaling (Xiang and Zheng 2018). The
association with altered sensory responses suggests that
quantum effects in neural regulatory genes may contribute to
individual differences in sensory processing and neural
plasticity.

The association between the RBFOX1 quantum-active
sequence and photic sneeze reflex represents a documented
example of quantum genomic effects on sensory processing.
The quantum-active sequence’s role in alternative splicing
regulation could contribute to the atypical sensory
integration and cognitive processing characteristic of
neurodivergent individuals.

7

o
Y7
g\w (1 "\\

3D structures from AlphaFold for the RBFOX1 gene (OpenTurgets).

rs34833487 (Chr 13): Ribosomal Quantum Regulatory
Element

The hexanucleotide TTTTTT repeat maps to 5S ribosomal
pseudogene 38 and LINC00460, with documented links to
nervous system RNA expression and cellular proliferation
pathways (Yang et al. 2021). The sequence demonstrates
potential for localized underwinding and topological strain
generation, creating quantum mechanical stress propagation
along chromatin fibers.

The association with ribosomal components suggests
quantum effects may influence fundamental cellular
processes including protein synthesis and RNA processing.
The connection to nervous system expression patterns
supports the hypothesis that quantum DNA properties
contribute to neural-specific regulatory mechanisms.
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METABOLIC VALIDATION:
SELFDECODE METHYLATION PATHWAY
ANALYSIS

Independent support for the quantum motif hypothesis
comes from SelfDecode’s methylation pathway analysis,
which identified significant variants in genes critical to
epigenetic regulation. This analysis was conducted
separately from the LivingDNA sequencing that revealed the
satellite motifs, though the specific genomic regions
included in SelfDecode's assessment are not fully
documented. The convergent findings suggest an underlying
biological architecture with distinct metabolic infrastructure
requirements.

The SelfDecode analysis flagged several key variants that
create what appears to be a high-maintenance metabolic
system. (See Appendix B). The COMT gene showed an AA
genotype at rs4680, associated with significantly reduced
catechol-O-methyltransferase  activity and impaired
neurotransmitter breakdown. CHDH variants (rs12676 CA,
rs9001 TT) redirect choline utilization away from betaine
production toward phosphatidylcholine synthesis. MTHFR
variants (rs1801133 GA, rs1801131 GT) reduce folate cycling
efficiency, while CUBN (rs1801222 AA) severely impairs
vitamin B12 absorption.

Individually, these variants create metabolic bottlenecks and
increased nutritional demands. However, when viewed as an
integrated system, they may represent the infrastructure
requirements for quantum motif regulation. The elevated
need for methyl donors, enhanced membrane synthesis, and
modified neurotransmitter dynamics align with the
predicted metabolic costs of maintaining field-coherent
regulatory systems rather than conventional synaptic
processing.

This infrastructure model suggests that quantum motif
systems require significantly higher nutritional throughput
and different metabolic priorities than standard neural
architectures. The apparent "deficiencies” may actually be
system specifications - the metabolic configuration
necessary to support the ancient regulatory logic encoded in
the satellite motifs. Whether this represents convergent
evidence with the satellite motif findings, or whether
SelfDecode's analysis might have included some of the same
repetitive sequences, remains to be determined through
more detailed methodological comparison.

QUANTUM-GENOMIC
ARCHITECTURE ANALYSIS

The spatial organization and functional integration of
quantum-active sequences reveal a coordinated genomic
architecture that extends beyond isolated quantum effects.
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Analysis of chromosomal distribution, inter-sequence
relationships, and epigenetic integration patterns supports a
systems-level model of quantum-coupled genomic
regulation.

CHROMOSOMAL DISTRIBUTION
PATTERNS

Quantum-active sequences demonstrate significant non-
random distribution across the genome, with pronounced
clustering on specific chromosomes creating potential
quantum processing hubs. Chromosome 6 contains the
highest  density of quantum-capable sequences
(rs201794747, rs55885134, rs771276249) within a 22-
megabase region, suggesting coordinated quantum
regulation within this chromosomal domain. Chromosome
16 harbors complementary quantum elements—the rigid
GGGG tetranucleotide (rs368977885) and flexible AT-rich
sequences (rs3055140)—indicating quantum interference
capabilities during transcriptional processes.

The clustering pattern creates potential quantum networks
through chromosomal territories within the cell nucleus.
During interphase, chromosomes occupy distinct territorial
spaces with specific contact interfaces that could enable
quantum entanglement between distant genomic regions
(Rieper, Anders, and Vedral 2010). The non-random
distribution suggests evolutionary optimization for quantum
communication pathways that span multiple chromosomal
domains.

Multiple chromosomes (1, 2, 5, 7, 9, 10, 13, 16, 17) contain
quantum-active elements, indicating genome-wide quantum
architectural organization rather than localized effects. This
distribution pattern supports the hypothesis that quantum-
genomic coupling operates as a fundamental biological
organizational principle, with individual sequences
functioning as nodes in a distributed quantum
communication network.

INTER-SEQUENCE COUPLING
MECHANISMS

The physical basis for quantum coupling between distant
genomic sequences relies on established quantum
mechanical  principles  operating  within  cellular
environments. Guanine-rich sequences function as charge
propagation channels through n-orbital overlap, enabling
long-range electron transport documented over distances
exceeding 100 base pairs (Siebert et al. 2023). Thymine-rich
regions provide flexible vibrational amplifiers that support
mechanical resonance coupling between genomic domains.

Composite sequences like rs760772539
(GGGCACGGGCACQC) demonstrate hybrid functionality,
combining electronic conduction with vibrational coupling
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capabilities. These sequences may function as molecular
transducers, converting electronic signals into localized
mechanical vibrations and enabling quantum-mechanical
signal processing within regulatory networks. The spatial
distribution of such hybrid elements suggests they serve as
quantum communication interfaces between different
chromosomal regions.

The quantum coupling model predicts that synchronized
oscillations between distant sequences could coordinate
gene expression timing, particularly for biological processes
requiring precise temporal coordination. The enrichment of
quantum-active sequences near circadian regulation genes
(LINC01954) and mitochondrial bioenergetic components
(TOMM20L) supports this coordination hypothesis.

CHROMATIN ARCHITECTURE AND
QuaNTUM FIELD EFFECTS

Long-range quantum effects require consideration of
chromatin structure and nuclear organization. The 29-
nucleotide poly-T tract (rs569778919) demonstrates high
potential for chromatin loop formation spanning multiple
genomic domains, creating quantum coherence networks
that enable entanglement between distant genomic regions.
These architectural elements function as quantum
communication bridges across chromatin territories.

Topological quantum effects emerge from homopolymer
sequences that create localized DNA underwinding and
structural strain. The rs34833487 hexanucleotide repeat
generates quantum mechanical stress propagation along
chromatin fibers, potentially creating quantum vortex
formation during topoisomerase-mediated strain relief. Such
topological effects could influence gene expression through
quantum field modifications in local chromatin
environments.

Nuclear organization studies demonstrate that chromosomal
territories maintain specific spatial relationships that could
facilitate quantum coupling between co-localized sequences.
The clustering of quantum-active sequences within specific
nuclear domains suggests evolutionary optimization for
quantum field enhancement through spatial proximity
effects.

EPIGENETIC QUANTUM MODULATION

DNA methylation and histone modifications create dynamic
modulation of quantum-active sequence properties,
establishing feedback loops between classical epigenetic
regulation and quantum mechanical effects. Methylation at
CpG sites adjacent to quantum-active sequences alters local
electrostatic environments, potentially enhancing or
dampening charge migration efficiency (Kawai, Nakatani,
and Majima 2014).
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The rs569778919 poly-T tract demonstrates sensitivity to
epigenetic modification through adjacent regulatory
elements. DNA methylation patterns could dynamically
tune the quantum coherence properties of this sequence,
creating environmentally responsive quantum regulation.
Such epigenetic-quantum coupling enables adaptive
responses to physiological and environmental changes while
maintaining quantum architectural integrity.

Chromatin remodeling complexes that alter DNA
accessibility could modulate quantum coupling between
sequences by changing their spatial relationships and
electronic environments. The preferential localization of
quantum-active sequences in regulatory regions suggests
they function as targets for epigenetic modulation of
quantum-genomic states.

SYSTEMS-LEVEL QUANTUM
INTEGRATION

The identified quantum-active sequences integrate with
established biological networks to create multi-level
quantum-classical hybrid systems. Mitochondrial quantum
elements couple cellular bioenergetics with quantum DNA
properties, potentially optimizing electron transport chain
efficiency through quantum mechanical enhancement of
protein import machinery.

Circadian quantum elements may contribute to biological
timing through quantum coherence effects that enhance the
precision of molecular clock mechanisms. The documented
association with chronotype regulation suggests quantum
effects contribute to individual differences in circadian
rhythm optimization.

Neural processing quantum elements could influence
synaptic plasticity and sensory integration through
quantum-enhanced regulatory mechanisms. The association
with photic sneeze reflex and nervous system RNA
expression indicates quantum effects on neural function
extending beyond simple charge transport.

Cardiovascular quantum elements demonstrate integration
between quantum DNA properties and systemic
physiological performance. The documented associations
with endurance capacity and tissue oxygenation suggest
quantum effects influence whole-organism performance
through optimized regulatory coordination.

QUuANTUM NETWORK COHERENCE
MoODEL

The spatial and functional organization of quantum-active
sequences supports a genome-wide quantum network model
where distributed elements maintain coherent quantum
states through entanglement and resonance coupling. This
network could function as a biological quantum computer,

GJoVIK, ASHLEY: QUANTUM-ACTIVE GENOMIC ARCHITECTURE (2025)

processing regulatory information
parallelism and interference effects.

through quantum

The network architecture hypothetically enables rapid
information transfer between genomic regions without
classical signaling delays, potentially explaining the
remarkable coordination observed in cellular responses to
environmental changes. Quantum tunneling between
sequence elements could facilitate instantaneous regulatory

adjustments  across multiple  biological  pathways
simultaneously.
Environmental perturbations that affect quantum

coherence—including electromagnetic fields, temperature
fluctuations, and chemical modifications—could influence
network performance and contribute to individual
differences in biological function. The extreme rarity of
optimal quantum-active configurations suggests these
represent highly evolved systems with significant functional
advantages.

DI1SCUSSION & RESEARCH
IMPLICATIONS

The identification of quantum-active genomic architecture
in this case study establishes empirical foundations for
quantum genomics as an emerging research discipline. The
findings demonstrate that individual genomes contain
coordinated networks of sequences with distinct quantum
mechanical properties, suggesting that quantum effects
represent a fundamental layer of biological organization
rather than isolated phenomena.

EXPERIMENTAL VALIDATION
FRAMEWORK

The theoretical quantum properties identified in this
analysis generate specific testable hypotheses for
experimental validation. Single-molecule charge transport
studies could directly measure electron tunneling rates
through the identified G-rich sequences using established
electrochemical techniques. Recent advances in DNA
origami and molecular electronics enable precise
measurement of charge transport through specific sequence
motifs under controlled conditions (Chen et al. 2024).

Quantum coherence detection in the ultra-long poly-T tract
requires advanced spectroscopic approaches including two-
dimensional electronic spectroscopy and quantum beat
detection. These techniques have successfully identified
quantum coherence in photosynthetic systems and could be
adapted for DNA analysis (Syurakshin and Lakhno 2024).
The 29-nucleotide length provides sufficient molecular scale
for coherence detection while remaining experimentally
tractable.
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Spin selectivity measurements using the CGCG alternating
sequences could employ spin-polarized electron transport
studies through chirality-induced spin selectivity (CISS)
detection methods. Recent experimental protocols
demonstrate measurable spin filtering effects in DNA
molecules, providing direct validation approaches for the
identified sequences (Siebert et al. 2023).

Quantum interference effects in complex sequences like the
ACE insertion require multi-functional measurement
approaches combining charge transport, vibrational
spectroscopy, and structural analysis. These experiments
could reveal how mixed motif architectures enable
simultaneous quantum processing capabilities within single
genomic elements.

QuANTUM GENOMICS AND
NEURODIVERGENCE

The identification of quantum-active sequences enriched in
neural processing genes, combined with the subject's
neurodivergent phenotypes, suggests that autism spectrum
and ADHD characteristics may represent adaptive
quantum-enhanced neural architectures rather than
pathological conditions. The enrichment of quantum-active
sequences in neural processing genes indicates that quantum
effects may be fundamental to individual differences in
cognitive processing, sensory integration, and neural
development.

This quantum neurodivergence hypothesis proposes that
individuals with optimal quantum-genomic configurations
may exhibit enhanced neural processing capabilities that
manifest as atypical sensory experiences, pattern recognition
abilities, and cognitive styles currently classified as
neurodivergent conditions. Future research examining
quantum genomic profiles in neurodivergent populations
could reveal whether quantum-enhanced neural processing
represents an evolutionary adaptation with distinct
advantages under specific environmental conditions.

The association between quantum-active sequences and
neurodivergent phenotypes will be explored in detail in a
forthcoming paper examining autism spectrum conditions as
quantum neurological phenomena.

POPULATION-SCALE QUANTUM
GENOMICS

The rarity of optimal quantum-active configurations
suggests that large-scale genomic studies could identify
additional quantum-relevant variants and validate the
functional significance of quantum genomic architecture.
Genome-wide association studies (GWAS) specifically
targeting quantum-active sequence categories could reveal
phenotypic associations not detectable through conventional
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genomic analysis.

Population stratification analysis could examine whether
quantum-active variants show geographic clustering or
evolutionary selection signatures. The functional domains
affected —circadian regulation, cardiovascular performance,
mitochondrial efficiency, neural processing—represent
traits with clear adaptive significance that could drive
evolutionary selection for quantum-optimized genomic
configurations.

Comparative genomics studies examining quantum-active
sequences across human populations and related species
could illuminate evolutionary pressures shaping quantum
genomic architecture. The conservation or divergence of
specific quantum motifs would provide insights into the
functional importance of quantum effects in biological
systems.

Pharmacogenomics applications could investigate whether
individuals with quantum-active genomic configurations
show differential drug responses, particularly for
medications affecting the identified functional pathways.
Personalized medicine approaches incorporating quantum
genomic profiles could optimize therapeutic interventions
based on individual quantum-biological capabilities.

THERAPEUTIC APPLICATIONS AND
PRECISION MEDICINE

The integration of quantum genomic analysis with clinical
medicine presents novel opportunities for precision
therapeutic ~ approaches. Individuals with optimal
mitochondrial quantum configurations might respond
preferentially to interventions targeting electron transport
chain function or mitochondrial biogenesis enhancement.

Circadian quantum variants could inform personalized
chronotherapy approaches, optimizing medication timing
and light therapy protocols based on individual quantum-
enhanced circadian mechanisms. The documented
association with chronotype suggests quantum genomic
profiling could improve circadian rhythm disorder
treatments.

Cardiovascular quantum variants might guide personalized
exercise prescription and cardiovascular risk assessment,
leveraging quantum-enhanced oxygen utilization efficiency
for optimized performance and health outcomes. The
established associations with endurance capacity suggest
quantum genomic profiles could inform athletic training and
rehabilitation protocols.

Neural processing quantum variants could guide
neurodevelopmental interventions and sensory processing
therapies, particularly for individuals with autism spectrum
or ADHD diagnoses where quantum-enhanced neural
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processing might contribute to atypical sensory experiences
and cognitive profiles.

Quantum genomic analysis could complement conventional
genomic medicine, providing additional layers of biological
insight that enhance diagnostic and therapeutic precision.
Medical education programs could incorporate quantum
biology principles to prepare healthcare providers for
quantum-informed  clinical ~practice.  Understanding
quantum effects in biological systems could enhance clinical
reasoning and therapeutic optimization across multiple
medical specialties.

Research infrastructure development could establish
quantum genomics centers of excellence, bringing together
expertise in quantum physics, genomics, and clinical
medicine to advance the field and train the next generation
of quantum-informed healthcare providers.

TECHNOLOGICAL DEVELOPMENT
PRIORITIES

The validation and application of quantum genomics
requires development of specialized analytical tools and
experimental protocols. Quantum-aware genomic analysis
software could incorporate quantum  mechanical
calculations into variant annotation pipelines, enabling
routine identification of quantum-active sequences in
clinical genomic testing.

Quantum genomic databases could catalog sequence-
specific quantum properties, population frequencies, and
functional associations to support research and clinical
applications. Integration with existing genomic databases
(gnomAD, ClinVar, GWAS Catalog) would enable
systematic analysis of quantum effects across human
populations.

Laboratory automation for quantum DNA analysis could
adapt existing molecular biology protocols for quantum
property measurement, enabling high-throughput analysis
of quantum-active sequences. Development of quantum-
specific assays could facilitate clinical translation of quantum
genomic findings.

Computational modeling tools could simulate quantum
effects in complex genomic architectures, predicting
functional outcomes and guiding experimental design.
Quantum molecular dynamics simulations could model the
behavior of identified sequences under physiological
conditions, providing mechanistic insights into quantum-
biological coupling.

BIOETHICAL CONSIDERATIONS AND
LIMITATIONS

The application of quantum genomics to human health
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raises important ethical considerations regarding genetic
privacy, discrimination, and equitable access to quantum-
enhanced interventions. The extreme rarity of optimal
quantum configurations could create new categories of
genetic advantage or disadvantage requiring careful ethical
oversight.

Informed consent protocols for quantum genomic analysis
must address the speculative nature of quantum effects while
conveying potential clinical relevance. The N=1 nature of
this case study limits generalizability, requiring extensive
validation before clinical implementation.

The potential for quantum genomic enhancement raises
questions about genetic equity and the fair distribution of
quantum-biological advantages. Regulatory frameworks for
quantum genomic applications must balance innovation with
protection against genetic discrimination and ensure
equitable  access to  quantum-informed medical
interventions.

LIMITATIONS & FUTURE
DIRECTIONS

This autoexperimentation study provides detailed analysis
of quantum-active genomic architecture within a single
individual, establishing proof-of-concept for quantum
genomics methodology while acknowledging inherent
constraints that limit broader generalizability. The findings
require systematic validation through population-scale
studies and experimental confirmation before clinical
translation.

STUDY DESIGN LIMITATIONS

The N=1 autoexperimentation design prevents statistical
inference about quantum genomic effects across human
populations. While single-subject genomic studies provide
valuable case examples and hypothesis generation, the
identified patterns may represent individual-specific
configurations rather than generalizable quantum biological
principles. Population validation studies examining
thousands of genomes are required to establish the
prevalence and functional significance of quantum-active
architectures.

The reliance on commercial genotyping data (LivingDNA
Sirius chip) limits sequence coverage and resolution
compared to whole-genome sequencing. Many quantum-
relevant repetitive elements may be inadequately captured
by SNP-based genotyping approaches, potentially
underestimating the true extent of quantum genomic
architecture. Future studies should employ long-read
sequencing technologies to achieve comprehensive
characterization of repetitive and structurally complex
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genomic regions.

The theoretical classification of quantum-active sequences
relies on established biophysical principles but lacks direct
experimental validation for the specific identified motifs.
While the underlying quantum mechanical effects (charge
transport, coherence, spin selectivity) are experimentally
validated in other DNA systems, confirmation of quantum
activity in the identified sequences requires dedicated
experimental investigation.

Self-analysis introduces potential interpretation bias, despite
efforts to maintain methodological rigor and transparency.
Independent replication of the analytical approach by other
research groups would strengthen confidence in the findings
and methodology.

EXPERIMENTAL VALIDATION
REQUIREMENTS

Direct measurement of quantum effects in the identified
sequences represents the highest priority for future research.
Single-molecule charge transport studies using scanning
tunneling microscopy or break-junction techniques could
quantify electron tunneling rates through specific G-rich
motifs. Comparison with control sequences would establish
whether the identified motifs demonstrate enhanced
quantum transport properties.

Quantum coherence detection in ultra-long sequences
requires advanced spectroscopic approaches including
femtosecond time-resolved studies and quantum beat
spectroscopy. Recent developments in quantum sensing
using nitrogen-vacancy centers in diamond could enable
direct detection of quantum coherence in biological DNA
samples under physiological conditions.

Spin selectivity measurements using the identified CGCG
sequences require specialized experimental setups
incorporating spin-polarized electron sources and magnetic
field control. Collaboration with quantum physics
laboratories equipped for CISS measurements would enable
validation of predicted spin filtering effects in the identified
alternating sequences.

Cell-based functional studies could examine whether cells
harboring quantum-active variants demonstrate measurable
differences in quantum-dependent processes such as
circadian rhythm precision, mitochondrial efficiency, or
oxidative stress responses. Such studies would bridge
quantum mechanical properties with biological phenotypes.

POPULATION STUDIES AND CLINICAL
VALIDATION

Large-scale genomic studies incorporating quantum-active
sequence analysis could validate the functional significance
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and population distribution of quantum genomic
architecture. Collaboration with existing biobanks (UK
Biobank, All of Us, gnomAD) could enable systematic
analysis of quantum-active variants across diverse
populations and ancestries.

Longitudinal studies tracking individuals with quantum-
active variants could examine associations with health
outcomes, performance metrics, and disease susceptibilities.
The identified functional domains (circadian regulation,
cardiovascular  performance, mitochondrial function)
provide specific phenotypic targets for investigation.

Clinical studies examining therapeutic responses in
individuals with quantum-active variants could reveal
personalized medicine applications. Particular focus on
chronotherapy effectiveness, exercise performance, and
mitochondrial-targeted  interventions could validate
quantum genomic contributions to treatment optimization.

TECHNOLOGICAL DEVELOPMENT
NEEDS

Quantum genomics requires specialized analytical tools and
experimental protocols currently unavailable in standard
research and clinical settings. Development priorities
include quantum-aware variant annotation software that
incorporates quantum mechanical calculations into genomic
analysis pipelines.

High-throughput quantum property measurement protocols
could enable routine screening of quantum-active sequences
in research and clinical contexts. Adaptation of existing
molecular biology techniques for quantum analysis would
facilitate broader adoption of quantum genomic approaches.

Computational modeling capabilities for quantum effects in
complex genomic architectures require integration of
quantum mechanical calculations with genomic sequence
analysis. Development of user-friendly software tools would
enable researchers without quantum physics expertise to
conduct quantum genomic studies.

Database infrastructure for quantum genomic data requires
expansion of existing genomic databases to include quantum
property annotations, functional predictions, and
experimental validation results. Integration with clinical
databases would support translation to precision medicine
applications.

CONCLUSION

This case study establishes foundational evidence for
quantum genomic architecture and provides a framework for
systematic investigation of quantum effects in human
biology. While significant challenges remain, the potential
for quantum genomics to transform understanding of
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biological systems and enable novel therapeutic approaches
justifies continued research investment and development.

This autoexperimentation study demonstrates that
individual human genomes contain coordinated networks of
quantum-active DNA sequences with distinct charge
transport, coherence maintenance, and spin coupling
properties. The identification of dozens of quantum-relevant
motifs distributed across 17 chromosomes establishes
empirical foundations for quantum genomics as a legitimate
research discipline with measurable biological correlates.

The rarity of the identified quantum-active configuration (<
0.1% population frequency) combined with functional
enrichment in temporally coordinated biological systems
suggests that quantum genomic architecture represents a
highly evolved optimization for biological performance. The
documented associations between specific quantum-active
sequences and measurable phenotypes—circadian
chronotype regulation, cardiovascular endurance, sensory
processing alterations—provide direct evidence that
quantum mechanical properties of DNA contribute to
individual differences in biological function.

The co-occurrence of optimal quantum-genomic
architecture with neurodivergent phenotypes in this case
study supports the hypothesis that autism spectrum and
ADHD characteristics may represent manifestations of
quantum-enhanced neural processing rather than
neurological deficits. The enrichment of quantum-active
sequences in neural processing genes suggests that
neurodivergent conditions could reflect adaptive quantum-
biological architectures optimized for enhanced cognitive
and sensory processing capabilities.

The systems-level organization of quantum-active
sequences across multiple chromosomes indicates that
quantum effects operate as fundamental biological
organizing principles rather than isolated phenomena. The
spatial clustering and functional coordination of these
sequences support a genome-wide quantum network model
where distributed DNA motifs function as biological
quantum computers, enabling rapid information processing
and coordinated regulation across complex biological
systems.

This quantum-genomic framework suggests that DNA may
function simultaneously as both classical genetic code and
quantum computational substrate. The identification of
sequence-specific quantum  properties provides a
mechanistic foundation for understanding how quantum
effects influence biological processes from molecular
interactions to organismal phenotypes.

The methodological framework established in this study
enables systematic quantum genomic analysis applicable to
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larger populations and diverse research questions. The
integration of quantum mechanical principles with genomic
analysis opens novel avenues for precision medicine,
therapeutic optimization, and understanding the quantum
foundations of biological diversity.

Future research priorities include experimental validation of
quantum effects in identified sequences, population-scale
studies examining quantum genomic distributions, and
investigation of quantum-neurodivergence relationships.
The potential for quantum genomics to transform
understanding of biological systems and enable quantum-
informed medical interventions justifies continued research
investment and interdisciplinary collaboration.

This work positions quantum genomics at the forefront of
21st-century biological research, bridging quantum physics
and genomic medicine to reveal previously hidden layers of
biological organization. The demonstration that individual
genomes contain measurable quantum-active architectures
establishes quantum effects as fundamental components of
human genetic variation with direct relevance to health,
performance, and neurological diversity.
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APPENDIX A: SNP MANIFEST

# Living DNA customer genotype data download file version: 1.1.0
# File creation date: 9-6-2023

# Genotype chip: Sirius

# Human Genome Reference Build 37 (GRCh37.p13).
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APPENDIX B: AUTHOR’S METHYLATION PATHWAY (SELFDECODE)
Date: Report generated on June 26 2025
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