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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 π-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 

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.  

Quantum Biology 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 π-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 

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 π-orbital overlap. The rs368977885 
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 π-π orbital interactions, supporting the 
experimental observations that DNA can conduct charge 
over distances exceeding 34 nanometers (Siebert et al. 
2023). The tetranucleotide 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 

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 π-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 LINC01954, 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): Mitochondrial Quantum 
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 

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 π-stacking interactions, creating 
quantum interference patterns that may modulate electron 
transport efficiency within mitochondrial protein import 
machinery. 

 

3D structures from AlphaFold for the TOMM20L 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. 

 

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

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. 

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 π-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 
(GGGCACGGGCAC) demonstrate hybrid functionality, 
combining electronic conduction with vibrational coupling 

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. 

Quantum Network Coherence 
Model  

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, 

processing regulatory information through quantum 
parallelism and interference effects. 

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. 

Discussion & 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 

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 



Gjøvik, Ashley: Quantum-Active Genomic Architecture (2025) Page 12 of 22 

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 

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 

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 

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. 

Data Availability 

The full genomic dataset is available upon reasonable 
request from the author. Supplementary materials are 
archived at 10.17605/OSF.IO/YWB2T  

Acknowledgements 

The author conceptualized the study, developed the 
theoretical framework, and conducted all analyses. This 
research received no external funding and was conducted 
using personally acquired resources. 

The author acknowledges Molecular Biologist GPT, Scholar 
GPT, and Claude AI for their assistance with manuscript 
preparation, data interpretation discussions, and research 
development over the course of this investigation. 

Copyright (C) Ashley Gjovik. This work is made freely 
available under Creative Commons Attribution 4.0 
International License (CC BY 4.0). 

References 

Almada, M., et al. (2022). Integrating AI-based tools in 
biological research workflows: Opportunities and 
reproducibility considerations. Trends in Biotechnology, 
40(5), 523–536. 

Al-Serori, Hend, et al. "Antioxidants-Related Superoxide 
Dismutase (SOD), Catalase (CAT), Glutathione Peroxidase 
(GPX), Glutathione-S-Transferase (GST), and Nitric Oxide 
Synthase (NOS) Gene Variants Analysis in an Obese 



Gjøvik, Ashley: Quantum-Active Genomic Architecture (2025) Page 15 of 22 

Population: A Preliminary Case-Control Study." 
Antioxidants 10 (2021): 617. 

Amberger, J. S., Bocchini, C. A., Schiettecatte, F., et al. 
(2019). OMIM.org: leveraging knowledge across 
phenotype–gene relationships. Nucleic Acids Research, 
47(D1), D1038–D1043. 

Archer, S. N., Robilliard, D. L., Skene, D. J., et al. (2003). A 
length polymorphism in the circadian clock gene PER3 is 
linked to delayed sleep phase syndrome. Sleep, 26(4), 413–
415. 

Awschalom, David D., and J. F. Smyth. "Classical and 
Quantum Magnetic Phenomena in Natural and Artificial 
Ferritin Proteins." Science 268 (1995): 77-80. 

Bai, L., Shundrovsky, A., & Wang, M. D. (2006). Sequence-
dependent kinetic model for transcription elongation by 
RNA polymerase. Journal of Molecular Biology, 344(2), 335–
349. 

Balasubramanian, S., & Neidle, S. (2009). G-quadruplex 
nucleic acids as therapeutic targets. Nature Reviews Drug 
Discovery, 8(4), 261–275. 

Ball, P. (2011). Physics of life: The dawn of quantum biology. 
Nature, 474(7351), 272–274. 

Balloux, F., Handley, L. J., Jombart, T., et al. (2009). Climate 
shaped the worldwide distribution of human mitochondrial 
DNA sequence variation. Proceedings of the Royal Society B, 
276(1672), 3447–3455. 

Barton, J. K., & Olmon, E. D. (1997). DNA charge transport: 
long-range oxidative damage in DNA. Accounts of Chemical 
Research, 30(12), 543–550. 

Bennett, James P. "Medical Hypothesis: Neurodegenerative 
Diseases Arise from Oxidative Damage to Electron 
Tunneling Proteins in Mitochondria." Medical Hypotheses 127 
(2019): 90-94. 

Bittner ER, Madalan A, Czader A, Roman G. Quantum 
origins of molecular recognition and olfaction in Drosophila. 
The Journal of Chemical Physics. 2012 Dec 
14;137(22):22A551. 

Brangwynne, Clifford P. "Possible Magneto-Mechanical and 
Magneto-Thermal Mechanisms of Ion Channel Activation 
in Magnetogenetics." eLife 8 (2019): e45807. 

Breuer HP, Petruccione F. The theory of open quantum 
systems. Oxford University Press on Demand; 2002. 

Brookes, J. C. (2017). Quantum effects in biology: golden 
rule in enzymes, olfaction, photosynthesis and 
magnetodetection. Proceedings of the Royal Society A, 
473(2201). 

Brovarets', O. O., & Hovorun, D. M. (2015). Proton 
tunneling in DNA base pairs: Reality or myth? Journal of 
Biomolecular Structure and Dynamics, 33(12), 2716–2736. 

Buniello, A., MacArthur, J. A. L., Cerezo, M., et al. (2019). 
The NHGRI-EBI GWAS Catalog of published genome-wide 
association studies. Nucleic Acids Research, 47(D1), D1005–
D1012. 

Cadet, J., & Wagner, J. R. (2013). DNA base damage by 
reactive oxygen species. Biochimie, 95(1), 28–42. 

Caldeira AO, Leggett AJ. Path integral approach to quantum 
Brownian motion. Physica A: Statistical mechanics and its 
Applications. 1983 Sep 1;121(3):587-616. 

Carmona, Unai, et al. "Iron Redox Pathway Revealed in 
Ferritin via Electron Transfer Analysis." Scientific Reports 10 
(2020): 3629. 

Chen, Wei-Chih, et al. "Quantum Well Model for Charge 
Transfer in Aperiodic DNA and Superlattice Sequences." 
BioTech 4, no. 3 (2024): 27. 

Chepkoech, J. L., Haylett, W., et al. (2016). Hippocampal 
neurogenesis and its modulation by the circadian clock. 
Neuroscience Letters, 626, 41–48. 

Cohen D. General Designs Reveal Distinct Codes in Protein-
Coding and Non-Coding Human DNA. Genes (Basel). 
2022;13(11):1970. Published 2022 Oct 28.  

Craddock, T. J. A., Tuszynski, J. A., & Hameroff, S. (2015). 
Cytoskeletal Signaling: Is Memory Encoded in Microtubule 
Lattices by CaMKII Phosphorylation? PLOS Computational 
Biology, 11(5). 

Devault D, Parkes JH, Chance B. Electron tunnelling in 
cytochromes. Nature. 1967 Aug;215(5101):642. 

Dostal, J., Ludescher, R. D., & Carraway, K. L. (2016). 
Effects of microgravity on enzyme kinetics and quantum 
tunneling. Journal of Gravitational Physiology, 23(1), P47–
P52. 

Engel, G. S., Calhoun, T. R., Read, E. L., et al. (2007). 
Evidence for wavelike energy transfer through quantum 
coherence in photosynthetic systems. Nature, 446(7137), 
782–786. 

Facchi, P., & Pascazio, S. (2008). Quantum Zeno dynamics: 
Mathematical and physical aspects. Journal of Physics A: 
Mathematical and Theoretical, 41(49), 493001. 

Foley, J., et al. (2016). Behavior changes associated with 
geomagnetic activity in humans. Nature Human Behaviour, 
1, 0014. 

Foley, L. E., Gegear, R. J., & Reppert, S. M. (2011). Human 
cryptochrome exhibits light-dependent magnetosensitivity. 



Gjøvik, Ashley: Quantum-Active Genomic Architecture (2025) Page 16 of 22 

Nature Communications, 2, 356. 

Gatteschi, Dante, et al. "Quantum Magnetism of the Iron 
Core in Ferritin Proteins—A Re-Evaluation of the Giant-
Spin Model." Molecules 29 (2024): 2254. 

Gegear, Robert J., et al. "Animal Cryptochromes Mediate 
Magnetoreception by an Unconventional Photochemical 
Mechanism." Nature 463 (2010): 804-807. 

Genereux, J. C., & Barton, J. K. (2010). Mechanisms for 
DNA charge transport. Chemical Reviews, 110(3), 1642–
1662. 

Giese, B. (2002). Long-distance charge transport in DNA: 
the hopping mechanism. Accounts of Chemical Research, 
33(9), 631–636. 

Gjøvik, Ashley. "Living in the shadows." Index on 
Censorship 52, no. 2 (2023): 70-71. 

Godbeer, Alexander, Johnjoe Al-Khalili, and Paul 
Stevenson. "Modelling Proton Tunnelling in the Adenine–
Thymine Base Pair." Physical Chemistry Chemical Physics 17 
(2015): 13034-13044. 

Gray, H. B., & Winkler, J. R. (2010). Electron tunneling 
through proteins. Quarterly Reviews of Biophysics, 36(3), 341–
372. 

Guardia, Pilar, et al. "Genetic Manipulation of Iron 
Biomineralization Enhances MR Relaxivity in a Ferritin-
M6A Chimeric Complex." Scientific Reports 6 (2016): 26550. 

Hameroff, S., & Penrose, R. (2014). Consciousness in the 
universe: A review of the 'Orch OR' theory. Physics of Life 
Reviews, 11(1), 39–78. 

Hameroff, Stuart. "Consciousness, Cognition and the 
Neuronal Cytoskeleton – A New Paradigm Needed in 
Neuroscience." Frontiers in Molecular Neuroscience 15 (2022): 
869935. 

Hameroff, Stuart, and Roger Penrose. "Orchestrated 
Reduction of Quantum Coherence in Brain Microtubules: A 
Model for Consciousness." Mathematics and Computers in 
Simulation 40 (1996): 453-480. 

Hammad, A., Iftikhar, K., Akhtar, M., et al. (2020). 
Association of CRY1 circadian gene polymorphism with 
sleep disorders: A meta-analysis. Sleep Medicine, 68, 182–
188. 

Hammerschlag AR, Stringer S, de Leeuw CA, et al. 
Genome-wide association analysis of insomnia complaints 
identifies risk genes and genetic overlap with psychiatric and 
metabolic traits. Nat Genet. 2017;49(11):1584-1592.  

Hayashi, Tomoyuki, and Alexei A. Stuchebrukhov. 
"Quantum Electron Tunneling in Respiratory Complex I." 

Proceedings of the National Academy of Sciences 107 (2010): 
19157-19162. 

Hore, P. J., & Mouritsen, H. (2016). The radical-pair 
mechanism of magnetoreception. Annual Review of 
Biophysics, 45, 299–344. 

Ighodaro, O. M., and O. A. Akinloye. "First Line Defence 
Antioxidants-Superoxide Dismutase (SOD), Catalase 
(CAT) and Glutathione Peroxidase (GPX): Their 
Fundamental Role in the Entire Antioxidant Defence Grid." 
Alexandria Journal of Medicine 54 (2018): 287-293. 

Jassal, B., Matthews, L., Viteri, G., et al. (2020). The 
Reactome pathway knowledgebase. Nucleic Acids Research, 
48(D1), D498–D503. 

Kanehisa, M., & Goto, S. (2000). KEGG: Kyoto 
Encyclopedia of Genes and Genomes. Nucleic Acids Research, 
28(1), 27–30. 

Kapanidis, A. N., et al. (2006). Initial transcription by RNA 
polymerase proceeds through a DNA-scrunching 
mechanism. Science, 314(5802), 1144–1147. 

Kawai, K., Nakatani, K., & Majima, T. (2014). Electron 
transfer through DNA: influence of methylation and 
sequence context. Chemical Reviews, 114(5), 2818–2848. 

Khoshbin-e-Khoshnazar, Mohammad Reza. "Quantum 
Superposition in the Retina: Evidences and Proposals." 
NeuroQuantology 12 (2014): 1. 

Kilcoyne, S. H., et al. (2017). Ferritin biomineralization: A 
magnetic perspective. ACS Nano, 11(8), 7848–7857. 

Klinman, J. P., & Kohen, A. (2013). Hydrogen tunneling 
links protein dynamics to enzyme catalysis. Annual Review of 
Biochemistry, 82, 471–496. 

Kohen, A., & Klinman, J. P. (1998). Hydrogen tunneling 
links protein dynamics to enzyme catalysis. Accounts of 
Chemical Research, 31(7), 397–404. 

Kurian, Philip. "How Quantum Entanglement in DNA 
Synchronizes Double-Strand Breakage by Type II 
Restriction Endonucleases." Biosystems 139 (2016): 21-39. 

Lambert, N., et al. (2013). Quantum biology. Nature Physics, 
9(1), 10–18. 

Landrum, M. J., Lee, J. M., Benson, M., et al. (2018). 
ClinVar: improving access to variant interpretations and 
supporting evidence. Nucleic Acids Research, 46(D1), D1062–
D1067. 

Liu, B., Wang, Y., & Zhang, X. (2013). Effects of DNA 
sequence and structure on transcription elongation. Frontiers 
in Genetics, 4, 243. 

Lloyd, S. (2011). Quantum coherence in biological systems. 



Gjøvik, Ashley: Quantum-Active Genomic Architecture (2025) Page 17 of 22 

Journal of Physics: Conference Series, 302(1), 012037. 

Löwdin, Per-Olov. "Proton Tunneling in DNA and Its 
Biological Implications." Reviews of Modern Physics 35 (1963): 
724-732. 

Maeda, Kiminori, et al. "Magnetically Sensitive Light-
Induced Reactions in Cryptochrome Are Consistent with Its 
Proposed Role as a Magnetoreceptor." Proceedings of the 
National Academy of Sciences 109 (2012): 4774-4779. 

Marin-Gonzalez A, Vilhena JG, Perez R, Moreno-Herrero F. 
A molecular view of DNA flexibility. Quarterly Reviews of 
Biophysics. 2021;54:e8. 

Mazzoccoli, Gianluigi. "Chronobiology Meets Quantum 
Biology: A New Paradigm Overlooking the Horizon?" 
Frontiers in Physiology 13 (2022): 892582. 

McLaren, W., Gil, L., Hunt, S. E., et al. (2016). The 
Ensembl Variant Effect Predictor. Genome Biology, 17(1), 
122. 

Misra, B., & Sudarshan, E. C. G. (1977). The Zeno's paradox 
in quantum theory. Journal of Mathematical Physics, 18(4), 
756–763. 

Moser, Christopher C., and P. Leslie Dutton. "Electron 
Tunneling Chains of Mitochondria." Biochimica et Biophysica 
Acta 1757 (2006): 1096-1109. 

Mouritsen, Henrik, and P. J. Hore. "The Magnetic Senses." 
Annual Review of Neuroscience 46 (2023): 121-147. 

Myerson, S., Hemingway, H., Budget, R., et al. (1999). 
Human angiotensin I-converting enzyme gene and 
endurance performance. Journal of Applied Physiology, 87(4), 
1313–1316. 

Nagao, Y., et al. (2023). Ensuring reproducibility in AI-
assisted scientific discovery. Nature Reviews Physics, 5(1), 47–
60. 

Naaman, Ron, Yossi Paltiel, and David H. Waldeck. "Chiral 
Induced Spin Selectivity and Its Implications for Biological 
Functions." Annual Review of Biophysics 51 (2022): 99-114. 

Naaman, R., & Waldeck, D. H. (2015). Spintronics and 
chirality: spin selectivity in electron transport through chiral 
molecules. Annual Review of Physical Chemistry, 66, 263–281. 

Ortiz V, de Pablo JJ. Molecular origins of DNA flexibility: 
sequence effects on conformational and mechanical 
properties. Phys Rev Lett. 2011;106(23):238107.  

Page, Margot, et al. "Energy, Entropy and Quantum 
Tunneling of Protons and Electrons in Brain Mitochondria: 
Relation to Mitochondrial Impairment in Aging-Related 
Human Brain Diseases and Therapeutic Measures." 
International Journal of Molecular Sciences 22 (2021): 2622. 

Palombo, Riccardo, et al. "Quantum-Classical Simulations 
of Rhodopsin Reveal Excited-State Population Splitting and 
Its Effects on Quantum Efficiency." Nature Communications 
13 (2022): 1138. 

Patke, A., Murphy, P. J., Onat, O. E., et al. (2017). Mutation 
of the human circadian clock gene CRY1 in familial delayed 
sleep phase disorder. Cell, 169(2), 203–215. 

Paulsson, J. (2004). Summing up the noise in gene networks. 
Nature, 427(6973), 415–418. 

Rieper, Elisabeth, et al. "DNA as a Perfect Quantum 
Computer Based on the Quantum Physics Principles." 
Scientific Reports 14 (2024): 10655. 

Rieper, Elisabeth, Janet Anders, and Vlatko Vedral. 
"Quantum Entanglement Between the Electron Clouds of 
Nucleic Acids in DNA." arXiv preprint arXiv:1006.4053 
(2010). 

Rigat, B., Hubert, C., Alhenc-Gelas, F., et al. (1990). An 
insertion/deletion polymorphism in the angiotensin I-
converting enzyme gene accounting for half the variance of 
serum enzyme levels. Journal of Clinical Investigation, 86(4), 
1343–1346. 

Ritz, T., Adem, S., & Schulten, K. (2000). A model for 
photoreceptor-based magnetoreception in birds. Biophysical 
Journal, 78(2), 707–718. 

Rosato, E., Tauber, E., & Kyriacou, C. P. (2006). Molecular 
genetics of the fruit-fly circadian clock. European Journal of 
Human Genetics, 14(5), 725–733. 

Ruiz-Pesini, E., Lott, M. T., Procaccio, V., et al. (2007). An 
enhanced MITOMAP with a global mtDNA mutational 
phylogeny. Nucleic Acids Research, 35(Database issue), D823–
D828. 

Sasai, M., Wolynes, P. G., & Onuchic, J. N. (2019). 
Biomolecular conformational dynamics and quantum 
tunneling. Chemical Reviews, 119(13), 8356–8413. 

Shannon, P., Markiel, A., Ozier, O., et al. (2003). Cytoscape: 
A software environment for integrated models of 
biomolecular interaction networks. Genome Research, 13(11), 
2498–2504. 

Sia, Pauline I., et al. "Quantum Biology of the Retina." 
Clinical & Experimental Ophthalmology 42 (2014): 582-589. 

Siebert, Thomas, et al. "A Quantum Physics Layer of 
Epigenetics: A Hypothesis Deduced from Charge Transfer 
and Chirality-Induced Spin Selectivity of DNA." Clinical 
Epigenetics 15 (2023): 145. 

Singh, A., Razooky, B., Dar, R. D., & Weinberger, L. S. 
(2010). Dynamics of protein noise can distinguish between 
alternate sources of gene-expression variability. Molecular 



Gjøvik, Ashley: Quantum-Active Genomic Architecture (2025) Page 18 of 22 

Systems Biology, 6(1), 367. 

Sinden, R. R., et al. (2002). Slipped strand DNA structures. 
Frontiers in Bioscience, 7, d849–d880. 

Slocombe, Louie, Johnjoe Al-Khalili, and Marco Sacchi. "An 
Open Quantum Systems Approach to Proton Tunnelling in 
DNA." Communications Physics 5 (2022): 109. 

Slocombe, Louie, Max Winokan, Jim Al-Khalili, and Marco 
Sacchi. "Quantum Tunnelling Effects in the Guanine-
Thymine Wobble Misincorporation via Tautomerism." 
Journal of Physical Chemistry B 127 (2023): 2958-2965. 

Solov'yov, I. A., Chandler, D. E., & Schulten, K. (2007). 
Magnetic field effects in Arabidopsis thaliana cryptochrome-
1. Biophysical Journal, 92(8), 2711–2726. 

Steinbach, Peter J. "Probing Quantum Coherence in a 
Biological System by Means of DNA Amplification." 
Biosystems 57 (2000): 13-22. 

Stelzer, G., Rosen, N., Plaschkes, I., et al. (2016). The 
GeneCards Suite: From gene data mining to disease genome 
sequence analyses. Current Protocols in Bioinformatics, 54. 

Strbak, Oliver, et al. "Quantification of Iron Release from 
Native Ferritin and Magnetoferritin Induced by Vitamins B2 
and C." International Journal of Molecular Sciences 21 (2020): 
6332. 

Sponer, J., Leszczynski, J., & Hobza, P. (2000). Base 
stacking in cytosine dimers: nonempirical ab initio study. 
Journal of Physical Chemistry B, 104(47), 11409–11420. 

Syurakshin, A. V., and V. D. Lakhno. "Computer Simulation 
of Charge Transfer in a DNA Molecule within a Simple 
Model of an Open Quantum System." Mathematical Biology 
and Bioinformatics 19 (2024): 212-234. 

Szklarczyk, D., Gable, A. L., Lyon, D., et al. (2021). 
STRING v11: protein–protein association networks with 
increased coverage. Nucleic Acids Research, 47(D1), D607–
D613. 

Teixeira, Márcia Joana Nascimento. "Investigation of genes 
associated to mitochondrial import and post-translational 
processing in LHON." Master's thesis, Universidade de 
Coimbra (Portugal), 2018. 

Thermo Fisher Scientific. "DNA and RNA Molecular 
Weights and Conversions." Accessed June 26, 2025. 
https://www.thermofisher.com/us/en/home/references/a
mbion-tech-support/rna-tools-and-calculators/dna-and-
rna-molecular-weights-and-conversions.html. 

Thewalt, Ulrich, et al. "Quantum Tunnelling to the Origin 
and Evolution of Life." International Journal of Molecular 
Sciences 18 (2017): 1916. 

Tipnis, S. R., Hooper, N. M., Hyde, R., Karran, E., Christie, 
G., & Turner, A. J. (2000). A human homolog of 
angiotensin-converting enzyme. Nature, 393(6685), 814–
818. 

van Oven, M., & Kayser, M. (2009). Updated 
comprehensive phylogenetic tree of global human 
mitochondrial DNA variation. Human Mutation, 30(2), 
E386–E394. 

Vedral, V. (2016). The role of quantum effects in biology. 
Proceedings of the Royal Society A, 472(2190), 20150138. 

Watson JD, Crick FH. Molecular structure of nucleic acids. 
Nature. 1953 Apr 25;171(4356):737-8. 

Winkler, Robert, et al. "A Review of the Current State of 
Magnetic Force Microscopy to Unravel the Magnetic 
Properties of Nanomaterials Applied in Biological Systems 
and Future Directions for Quantum Technologies." 
Nanomaterials 13 (2023): 2585. 

Xiang, J., & Zheng, K. (2018). G-quadruplex DNA: A 
promising target for drug design. Chemistry – A European 
Journal, 24(29), 7470–7483. 

Yamada, H., Kimura, T., & Mizuno, H. (2011). Energy 
transfer via vibrational coupling in biological 
macromolecules. Chemical Physics Letters, 509(4–6), 232–
237. 

Yang Y, Wang R, Feng L, Ma H, Fang J. LINC00460 
Promotes Cell Proliferation, Migration, Invasion, and 
Epithelial-Mesenchymal Transition of Head and Neck 
Squamous Cell Carcinoma via miR-320a/BGN Axis. 
Oncotargets and Therapy. 2021 ;14:2279-2291.  

Yoshii, Taishi, Margaret Ahmad, and Charlotte Helfrich-
Förster. "Cryptochrome Mediates Light-Dependent 
Magnetosensitivity of Drosophila's Circadian Clock." PLOS 
Biology 7 (2009): e1000086. 

Zadeh-Haghighi, Hadi, and Christoph Simon. "Radical Pairs 
Can Explain Magnetic Field and Lithium Effects on the 
Circadian Clock." Scientific Reports 11 (2021): 25347. 

Zangari, Angela, et al. "Quantum Biology Research Meets 
Pathophysiology and Therapeutic Mechanisms: A 
Biomedical Perspective." Quantum Reports 4 (2022): 11. 

Zhao, K., et al. (2021). Ferritin, magnetic nanoparticles and 
magnetoreception in animals. Chemical Reviews, 121(8), 
5510–5547. 

Zhou, W., Triche, T. J., Laird, P. W., & Shen, H. (2015). 
DNA methylation analysis: choosing the right method. 
Nature Reviews Genetics, 16(10), 459–471. 



Gjøvik, Ashley: Quantum-Active Genomic Architecture (2025) Page 19 of 22 

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). 
 

RSID CHR. POSIT. GENOTYPE 

rs34247753 1 11074998 CACA 

rs3069738 1 38565601 GGTT 

rs773728785 1 39876572 TAAGTGTAAGTG 

rs200376730 1 60950127 ATAT 

rs202166786 1 83633833 CCCCAGTAGCCCCAGTAG 

rs35079454 1 85780863 AGA 

rs111668293 1 119438822 TGTG 

rs77199844 1 152757094 CATCAT 

rs11428640 1 163343719 CACA 

rs201610223 1 168102500 GTCGTC 

rs35841079 1 170397234 CACA 

rs5778766 1 173428131 TATA 

rs34949598 1 197402203 TTTT 

rs5781117 1 219642187 TTG 

rs569778919 2 11026245 CTTTTTTTTTTTTTTCTTTTTTTTTTTTTT 

rs70944707 2 24257444 CTCT 
AX-
82952938 2 48822380 AGAG 

rs772573496 2 54587595 CCTCCT 

rs35689231 2 70412540 CAC 

rs140026735 2 145872366 CTAATCTAAT 
AX-
82965831 2 160289578 AGAG 

rs35534179 2 177177413 GAGA 

rs34095839 2 236360881 CTTC 

rs148663950 3 78830855 AGAGTAGAGT 

rs199739975 4 69006186 TCTCTCTC 

rs141610938 4 81153105 CTCT 

rs147170006 4 107511425 GTGT 

rs398064852 5 60091675 GAGGAG 

rs199880074 5 73483120 TTGAAA 

rs202137353 5 86102850 TTTGTTTG 
AX-
83237725 5 96139463 TCTC 

rs147675704 5 120364554 TGTG 

rs370400807 5 140773387 CGCG 

rs148586546 5 178948364 AAAAGAAAAG 

rs201794747 6 9589918 GGCGGC 

rs55885134 6 9673961 GCTTGCTT 

rs11411080 6 13794870 GTGT 

rs771276249 6 31779529 CGCG 
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RSID CHR. POSIT. GENOTYPE 

rs76899638 6 55147508 ATGATG 

rs144345632 6 96886894 TATA 
AX-
94380679 6 165461246 GAGA 

rs566806865 7 6628241 CTCT 

rs138365535 7 15947003 GACTAGACTA 

rs10683220 7 17396746 GTTAACAGTTAACA 

rs11386980 7 29005573 ATAT 

rs774094902 7 36492044 AGGGAGGG 

rs373711932 7 39968525 CTTCTT 

rs544842526 7 47943952 TCCGTCCG 

rs34991987 7 68595226 CACA 

rs151059277 7 124993195 AAAATA 

rs201287033 7 150823227 TCCGTCCG 

rs58248207 8 66899587 ATTATT 
AX-
83596617 8 101586132 ATCTATCT 

rs141632917 8 141366661 ACAC 

rs58654493 9 12484044 TATA 

rs758812524 9 37780830 TAGTAG 

rs58761416 9 89372068 CTCT 

rs763890678 9 99537070 CTGAGACTGAGA 

AX-83112719 9 119625871 CGAGGAATCCACGAGGAATCCA 

rs374137069 10 5789971 CTCAGCTGCCCTCAGCTGCC 

rs72284640 10 70201092 TAATAA 

rs35404815 10 99523246 GTAGTA 

rs5787602 10 107459730 TCTC 
AX-
83176434 10 115341752 AGAGCACGGCGGGCA 

rs10642753 11 26062101 CATCAT 

rs144316158 11 40387634 CTGCTG 
AX-
94380724 11 121153920 AGA 

rs55836402 12 57612766 TTGTTG 

rs138087579 12 108262224 TGTG 

rs142620191 12 114808443 CCTCCT 

rs202054109 12 122381317 GTTTTGTGTTTTGT 

rs143756727 13 36335725 TACTAC 

rs747330637 13 50080846 TAT 

rs34833487 13 106816233 TTTTTT 

rs10612751 13 107646032 CTGC 

rs760772539 14 58863050 GGGCACGGGCAC 

rs34702092 14 68991747 CCA 

rs36031742 15 28045948 CACA 

rs144328717 15 36126406 GAGAG 

rs141467799 15 58182025 GGC 

rs368977885 16 7090937 GGGG 

rs3055140 16 60371500 CATTCATT 
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RSID CHR. POSIT. GENOTYPE 

rs138660322 16 66220597 GCTGCT 

rs61646804 16 86608897 CAACAA 

rs377161956 16 87037878 AAAACAAAAACA 

rs1799752 17 61565890 
TTATACAGTCACTTTTTTTTTTTTTTTGAGACGGAGTCTCGCTCTGTCG
CCC 

rs201823336 18 59199878 ATTCTATATTCTAT 
AX-
82925709 19 8138054 CCA 

rs768055186 19 9524271 CTCT 

rs36061463 19 31979737 CTCT 

rs5828081 19 41361572 ATAT 

rs552649178 20 21941644 GTGT 

rs11087368 20 22037979 GGT 

rs202003625 20 50317530 AGGAGG 
AX-
82983392 20 54963302 GCGC 
AX-
83195299 20 62422079 GTGATTTCCATATCTTCCTTTGTGATTTCCATATCTTCCTTT 

rs775491534 21 37443348 ACCACC 
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Appendix B: Author’s Methylation Pathway (SelfDecode) 

Date: Report generated on June 26 2025  
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