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Abstract

The standard model of molecular biology treats DNA as an information storage system: a linear 
sequence of base pairs encoding proteins that constitute the organism. This paper argues that this 
description, while accurate at the component level, is incomplete at the systems level. Drawing on 
Rowlands' nilpotent quantum mechanics, the formal isomorphism between the genetic code and the 
algebra of quantum field theory, and the empirical literature on bioelectric morphogenesis and 
epigenetic field effects, we propose that DNA is more precisely described as a resonance memory 
— a stable electromagnetic configuration at the molecular coherence level (D₅) that encodes the 
coherence topology of the organism as a whole. In this framework, the electromagnetic field of the 
organism is causally primary; DNA expression is a downstream consequence of field state, not its 
cause. This reframing resolves several anomalies in the standard model, including the phenotypic 
divergence of monozygotic twins, position effect in gene expression, and the non-linear relationship 
between genotype and phenotype. Testable predictions are proposed.

1. Introduction

The central dogma of molecular biology, as formulated by Crick (1958, 1970), establishes a 
unidirectional flow of biological information: DNA → RNA → protein. This framework has been 
extraordinarily productive. It has enabled the sequencing of genomes, the development of gene 
therapies, and the identification of genetic risk factors for thousands of conditions.

Yet it leaves a class of observations unexplained — not at the margins of biology, but at its centre.

Monozygotic twins share identical DNA sequences. They develop from the same fertilised egg 
under the same initial conditions. Yet they diverge systematically in health outcomes, disease 
susceptibility, personality, and physiological regulation over the course of their lives (Fraga et al., 
2005; van Dongen et al., 2012). The standard model treats this divergence as the product of 
stochastic epigenetic variation and environmental difference. This is not wrong. It is insufficient. It 
describes the mechanism of divergence without explaining its structure.

The relationship between genotype and phenotype is non-linear in ways that the standard model 
does not predict. The same mutation produces wildly different phenotypic outcomes depending on 
genetic background, developmental context, and physiological state. Penetrance — the proportion 
of individuals with a given genotype who express the associated phenotype — varies from near zero 
to near one for the same variant across populations (Bamshad & Bhatt, 2022). The standard model 
has no principled account of this variation.

Position effects in gene expression — in which the same gene produces different outputs depending 
on its chromosomal location, independent of its sequence — demonstrate that the informational 
content of DNA cannot be read without reference to its physical context (Wilson et al., 1990). The 
sequence is necessary but not sufficient.



Levin's research on bioelectric morphogenesis demonstrates that the spatial organisation of 
developing organisms is governed by electromagnetic field patterns — voltage gradients, gap-
junction networks, and ion channel configurations — that can be experimentally manipulated to 
produce predictable changes in body plan, independent of the underlying genetic sequence (Levin, 
2021; Levin & Martyniuk, 2018). Organisms with the same genome can be induced to develop 
different body plans by altering their bioelectric fields. The field determines the expression; the 
sequence is the library from which expression is drawn.

These observations converge on a single question: what if DNA is not the cause of the organism, 
but its memory?

2. The Formal Isomorphism Between the Genetic Code and 
Quantum Field Algebra

2.1 The 64-codon structure

The genetic code consists of 64 codons — triplets of the four bases A, T, G, C — that map onto 20 
amino acids plus stop signals. The 64-element structure is not arbitrary. It is the exact cardinality of 
the algebra generated by the tensor product of three copies of a four-element set.

Rowlands (2007) demonstrates that this is the same algebraic structure that governs the quantum 
field description of fundamental particles. The algebra of a double space — or space and conjugate 
space — generates exactly 64 independent elements. The same mathematics that describes the 
behaviour of quarks and leptons describes the structure of the genetic code.

This is not an analogy. It is a formal identity. Rowlands writes: "A parallel system of genetics, also 
using four component units (A, T, G, C) uses exactly the same 64-part mathematics as physics (the 
algebra of a double space or space and conjugate space)" (Rowlands, 2007, p. 4).

2.2 The nilpotent condition as stability criterion

In Rowlands' framework, the stable states of matter satisfy the nilpotent condition:

N · Ñ = 0

where N = (iE + p·σ + im) is the quaternion operator. This condition selects precisely those field 
configurations that are self-consistent with the vacuum — that can persist without decaying. It is a 
stability criterion, not a dynamical equation.

The genetic code, understood through the same algebraic lens, satisfies an analogous stability 
criterion: the 64-codon structure represents the complete set of self-consistent combinations within 
the four-element alphabet under three-fold recursive application. Codons that do not appear in the 
standard code — and there are none; all 64 are used — would be algebraically unstable under this 
criterion.

The genetic code is therefore not a contingent historical accident, as the standard model implies 
(Crick, 1968; Woese, 1967). It is the unique stable solution of the 64-element algebra under the 
nilpotent constraint. Its universality across all known life — from archaea to mammals — reflects 
algebraic necessity, not common ancestry alone.



2.3 Implications for the information metaphor

The description of DNA as an "information storage system" imports a computational metaphor that 
obscures its physical character. Information, in the Shannon sense, is substrate-independent: the 
same information can be encoded in paper, silicon, or DNA. But the physical properties of the DNA 
molecule — its electromagnetic configuration, its vibrational spectrum, its coupling to the 
surrounding water structure — are not incidental to its function. They are constitutive of it.

A more precise description: DNA is a stable electromagnetic resonance structure at the molecular 
coherence level that encodes, through its sequence of base-pair configurations, the coherence 
topology of the organism across multiple scales. It is not a blueprint read by a passive reader. It is a 
resonant element in a field that reads and is read simultaneously.

3. The Field Is Primary: Evidence from Bioelectric 
Morphogenesis

3.1 Levin's experimental programme

Michael Levin's laboratory has produced a substantial body of experimental evidence demonstrating 
that the spatial organisation of developing organisms is governed by bioelectric field patterns that 
are causally upstream of gene expression (Levin, 2021; Pai et al., 2012; Beane et al., 2013).

Key findings include:

Body plan manipulation. Planarian flatworms normally regenerate with one head and one tail. By 
pharmacologically altering gap junction connectivity — changing the bioelectric field pattern 
without altering DNA sequence — Levin's group produced two-headed planarians that maintained 
their aberrant body plan through multiple rounds of regeneration, even after the pharmacological 
intervention was removed (Oviedo et al., 2010). The altered bioelectric field had been stably 
inherited, independent of the genome.

Cancer reversal through field normalisation. Tumour formation in Xenopus embryos — induced 
by oncogene expression — could be suppressed by normalising the bioelectric field of the 
surrounding tissue, without altering the oncogene (Chernet & Levin, 2013). The field state 
determined whether the genetic mutation produced cancer.

Eye induction at ectopic sites. Functional eyes were induced in the gut, tail, and other non-
standard locations of Xenopus embryos by manipulating local bioelectric patterns, without altering 
the genetic sequence of the cells involved (Pai et al., 2012). The field specified the organ; the 
genome provided the molecular machinery.

3.2 Interpretation within the coherence framework

Within the coherence framework developed in this paper series (Konstapel, 2026b, 2026c), Levin's 
findings are not anomalous. They are predicted.

The organism is a coherence field organised across nineteen levels (Konstapel, 2026c). The 
electromagnetic field at the organism level (D₉) is causally primary: it determines which 
configurations at the molecular level (D₅) are expressed. DNA is the resonance memory of the field 



— the stable molecular encoding of the coherence topology. When the field is altered, expression 
changes accordingly, because the field is the context within which the molecular memory is read.

This is not a weakening of the role of DNA. It is a precise specification of what that role is: DNA 
provides the complete library of coherence configurations available to the organism. The field 
determines which page is open at any moment.

4. Epigenetics as Field Inscription

4.1 The standard epigenetic model

Epigenetics — heritable changes in gene expression that do not involve changes to the DNA 
sequence — is the standard model's primary mechanism for explaining phenotypic variation beyond 
the genome (Bird, 2007; Jaenisch & Bird, 2003). DNA methylation, histone modification, and 
chromatin remodelling alter the accessibility of genes to transcription machinery without changing 
the underlying sequence.

This framework successfully accounts for much of the phenotypic divergence between monozygotic 
twins (Fraga et al., 2005), for tissue-specific gene expression, and for the transmission of 
environmentally induced phenotypic changes across generations (Heard & Martienssen, 2014).

4.2 The field interpretation

Within the coherence framework, epigenetic marks are the molecular trace of field states. When the 
organism's electromagnetic field configuration shifts — through sustained environmental influence, 
chronic stress, or altered coherence topology — the epigenetic marks change accordingly. They are 
the inscription of the field into the molecular memory.

This reframing has a specific empirical consequence: epigenetic patterns should be predictable from 
field measurements, not only from environmental history. If the coherence topology of an individual 
— measured through the Personal Blueprint protocol (Konstapel, 2026d) — determines which 
epigenetic configurations are stable, then individuals with similar coherence topologies should show 
convergent epigenetic patterns independent of their environmental histories.

This is a testable prediction. Current epigenetic research does not stratify by coherence topology 
because the measurement framework does not exist. Developing that measurement framework is 
therefore a prerequisite for testing this prediction, not a separate research programme.

4.3 Transgenerational epigenetic inheritance

The transmission of epigenetically induced phenotypic changes across generations — now well-
documented in plants, nematodes, and rodents, and increasingly in humans (Heard & Martienssen, 
2014; Dias & Bhattacharya, 2014) — is anomalous within the standard model, which predicts 
epigenetic erasure at fertilisation.

Within the coherence framework, transgenerational inheritance is expected: the coherence topology 
of the parent is partially transmitted to the offspring through the electromagnetic field configuration 
of the egg and sperm at fertilisation, independent of the DNA sequence. The field carries 
information that the sequence does not.



5. Twin Divergence as Coherence Topology Divergence

5.1 The standard account

The phenotypic divergence of monozygotic twins is attributed in the standard model to stochastic 
epigenetic variation, differential environmental exposure, and random developmental noise (Fraga 
et al., 2005; van Dongen et al., 2012). These factors are real and well-documented.

They do not explain the structure of the divergence. Twin pairs diverge systematically in ways that 
correlate with the coherence topology of each twin — their autonomic regulation, their stress 
responsivity, their immune reactivity — rather than randomly across all phenotypic dimensions.

5.2 The coherence interpretation

In the coherence framework, monozygotic twins share a DNA sequence but develop distinct 
coherence topologies from the first moments of independent existence. The local electromagnetic 
field configuration at each twin's developmental boundary — already differentiated by position, by 
blood supply, by the specific pattern of cell contacts — sets distinct initial conditions for the 
quaternion field dynamics of each organism.

Different initial conditions produce different eigenvalue distributions across the nineteen coherence 
domains. The twins diverge not randomly but along the axes defined by their differing coherence 
topologies. Their DNA is the shared library. Their fields are the different readers.

This predicts a specific empirical finding: the phenotypic dimensions along which monozygotic 
twins diverge most should correlate with the domains in which their coherence topologies differ 
most — measurable through HRV spectral analysis, EEG coherence mapping, and autonomic 
response profiling. This prediction is testable against existing twin cohort data with the addition of 
coherence measurement.

6. A Revised Model of Gene Expression

6.1 The standard model

Standard → DNA → transcription → RNA → translation → protein → function

The causal arrow runs in one direction. The genome is the source; the phenotype is the product.

6.2 The field model

Field state (D₉) → epigenetic configuration (D₅–D₆) → DNA expression → protein → function → 
field state

The causal structure is circular and hierarchical. The field state at the organism level determines the 
epigenetic configuration at the molecular level, which determines which genes are expressed, which 
produces proteins that modify the field state. DNA is embedded in a causal loop, not at the top of a 
causal hierarchy.



This is not a violation of the central dogma. It is its contextualisation. The central dogma correctly 
describes the molecular mechanics of transcription and translation. It incorrectly implies that these 
mechanics are the primary causal level. They are not. They are the molecular implementation of 
field-level decisions.

7. Testable Predictions

Prediction 1 — Codon stability under nilpotent constraint The 64-codon structure of the 
universal genetic code should be derivable as the unique stable solution of the four-element 
alphabet under three-fold recursive application of the nilpotent constraint. Alternative codon 
structures — hypothetical genetic codes with different numbers of codons or base alphabets — 
should be algebraically unstable under this criterion. This is testable through computational algebra.

Prediction 2 — Bioelectric voltage ratios approximate the Bronze Mean Following Levin's 
morphogenetic voltage threshold data, the ratio of successive voltage thresholds at which cellular 
organisation transitions to new morphogenetic states should approximate β ≈ 3.303. This is testable 
against existing bioelectric datasets from Levin's laboratory within 18–36 months.

Prediction 3 — Epigenetic convergence by coherence topology Individuals with similar Personal 
Blueprint profiles — similar eigenvalue distributions across coherence domains — should show 
convergent epigenetic patterns independent of environmental history. This requires combined 
coherence profiling and epigenome-wide association analysis in a cohort stratified by HRV spectral 
gap.

Prediction 4 — Twin divergence along coherence topology axes The phenotypic dimensions 
along which monozygotic twins diverge most should correlate with the domains in which their 
measured coherence topologies differ most. Testable against existing twin cohort data with 
coherence measurement added at the next assessment wave.

Prediction 5 — Field normalisation suppresses oncogene expression Following Levin's cancer 
reversal experiments, normalisation of the bioelectric field in human tissue carrying oncogenic 
mutations — achievable through transcranial direct current stimulation, PEMF, or pharmacological 
gap-junction modulation — should reduce oncogene expression below the threshold for tumour 
formation, without altering the DNA sequence. This is testable in organoid models within 24–36 
months.

8. Discussion

8.1 What this reframing achieves

The reframing of DNA as resonance memory does not discard the achievements of molecular 
biology. It provides the missing level of description: the organism as a coherence field for which 
DNA is the molecular memory, not the master blueprint.

This resolves the anomalies listed in the introduction. Monozygotic twin divergence is field 
divergence, not genomic noise. Position effects reflect the dependence of sequence reading on field 
context. Non-linear genotype-phenotype relationships reflect the non-linear dynamics of the field 
within which the sequence is expressed. Transgenerational epigenetic inheritance reflects field 
transmission independent of sequence.



8.2 Relationship to existing frameworks

The coherence framework is compatible with, and extends, three existing theoretical programmes:

Friston's Free Energy Principle (Friston, 2010) describes biological systems as minimising 
prediction error through hierarchical generative models. DNA, in this framework, provides the 
lowest-level generative model — the molecular prior — that is updated by field-level prediction 
errors expressed as epigenetic modifications.

Levin's bioelectric morphogenesis programme (Levin, 2021) provides the empirical ground for the 
claim that electromagnetic fields are causally primary in development. The coherence framework 
provides the theoretical structure — the eigenvalue hierarchy and the nilpotent stability condition 
— that Levin's programme currently lacks.

Vitiello's dissipative quantum field theory (Vitiello, 2001) provides the formal bridge between 
quantum field operators and macroscopic biological coherence, allowing the nilpotent condition to 
be applied to dissipative biological systems without requiring quantum coherence at body 
temperature.

8.3 The question of quantum coherence in biology

A standard objection to field-theoretic approaches to biology is that quantum coherence cannot be 
maintained in warm, wet tissue at 37°C. This objection rests on a category error. The coherence 
described in this framework is electromagnetic field coherence, not quantum superposition of 
molecular states. Maxwell's quaternion electrodynamics and Rowlands' nilpotent formalism 
describe field symmetries operating at the classical electromagnetic level. They are no more subject 
to thermal decoherence than the electromagnetic field of a radio antenna.

The evidence for quantum effects in biological systems — photosynthesis (Fleming et al., 2007), 
avian magnetoreception (Ritz et al., 2000), olfaction (Turin, 1996) — is relevant but not required by 
this framework. The framework operates at the classical electromagnetic field level and is consistent 
with, but does not depend on, quantum biological effects.

9. Conclusion

DNA is not the blueprint of the organism. It is the resonance memory of the organism's 
electromagnetic field — a stable molecular encoding of the coherence topology that the field has 
found stable over evolutionary time.

The field is primary. DNA is its memory. Gene expression is the field reading its own memory 
under current conditions. Epigenetic marks are the inscription of field states into that memory. 
Transgenerational inheritance is partial field transmission independent of sequence.

This reframing is not a rejection of molecular biology. It is its contextualisation within a coherence 
framework that describes what the molecules are doing together as a field — the level of description 
that the standard model has always lacked.

The genetic code uses the same 64-element algebra as quantum field theory because it is the same 
underlying structure expressed at a different level of the coherence hierarchy. Life did not invent a 
new mathematics. It found the same stable solution that the vacuum found first.
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