THE ELECTROMAGNETIC DIMENSION OF LIFE

What Science Actually Knows

A Framework Analysis

PREFACE: THE MISSING DIMENSION

Standard molecular biology operates almost entirely in the chemical domain - studying molecular structures,
chemical reactions, and genetic sequences. Yet cells are also electromagnetic systems:

e Cells generate electric fields

e Cells emit photons

e Cellular structures have resonant frequencies

e Bioelectric patterns control development

This document examines the peer-reviewed scientific literature on cellular electromagnetics - a field that exists

but remains largely disconnected from mainstream molecular biology.

The Framework position: This is not a minor oversight. The electromagnetic dimension may be primary, not

secondary. What we call "chemistry" may be the downstream effect of electromagnetic organisation.

PART 1: BIOELECTRICITY - WHAT IS PROVEN

1.1 The Levin Revolution

Michael Levin (Tufts University, Allen Discovery Center) has led a revolution in developmental bioelectricity.

His peer-reviewed findings include:
Bioelectric patterns precede and control development:

e Patterns of membrane potential (Vmem) appear BEFORE anatomical structures form
e These patterns predict where organs will develop

e Altering bioelectric patterns changes anatomy

Published in Cell (2021):

"Evolution exploits three main modalities to coordinate morphogenesis: biochemical signals,

biomechanical forces, and bioelectric communication."
Published in Journal of Physiology (2014):

"It has long been recognized that slow bioelectrical gradients can control cell behaviors and

morphogenesis."



1.2 Cancer and Bioelectricity

Perhaps the most striking findings relate to cancer:
Cancer can be INDUCED by depolarization alone:

e Genetically normal cells can be made to behave like cancer cells
e Simply by changing their membrane potential

e No mutations required

Cancer can be SUPPRESSED despite oncogenes:

e Cells with p53 and KRAS mutations (strong cancer genes)
e (Can be prevented from forming tumours

e By maintaining normal bioelectric state

From the peer-reviewed literature:

" A metastatic phenotype (overproliferation, invasion of body tissues) can be imposed upon genetically

normal melanocytes by depolarization."

"The formation of tumours by human oncogenes such as p53 and KRAS mutations can be suppressed,
despite the strong presence of oncogene protein within the cells, by artificially preventing the

depolarization."

Framework observation: This directly challenges the "cancer is genetic disease" paradigm. Bioelectric state

can override genetic state.

1.3 The Invisibility Problem

Critically, bioelectric patterns are invisible to standard molecular biology:
From Levin's published work:

"Rich patterns of bioelectrical gradients can exist in a transcriptionally homogeneous tissue and be

completely invisible to protein and mRNA profiling."

‘ "Two cells expressing precisely the same mRNA and protein can be in extremely different bioelectrical

states."

"The implication is that mRNA and protein profiling approaches are insufficient to detect and characterize

important biophysical determinants of morphogenesis."

Framework observation: This explains why molecular biology misses the electromagnetic dimension - its

standard tools literally cannot see it.



1.4 Summary: Bioelectricity Status

Finding Status Source

Cells have membrane potentials PROVEN Basic physiology
Bioelectric patterns exist in tissues PROVEN Levin lab, others
Patterns precede anatomy PROVEN Multiple studies
Changing patterns changes anatomy PROVEN Levin lab

Cancer induced by depolarization PROVEN Peer-reviewed
Cancer suppressed by repolarization PROVEN Peer-reviewed
Standard techniques can't see bioelectric state ACKNOWLEDGED Levin's publications

PART 2: MICROTUBULE ELECTROMAGNETIC PROPERTIES

2.1 What Microtubules Are

Microtubules are:

e Hollow cylindrical structures in all eukaryotic cells
e Made of tubulin protein dimers
e Part of the cytoskeleton

e Essential for cell division, transport, structure

Standard biology treats them as mechanical scaffolding and transport tracks.

2.2 Electromagnetic Properties - What's Measured
Resonant frequencies have been measured:
From peer-reviewed PMC article:

"Coherent oscillations of microtubules in the frequency region from the radio frequency bands up to the UV

region were measured by Sahu et al. by a method of excitation—emission."
Frequency ranges detected:
e Radio frequency (MHz)
e Microwave (GHz)

e Far infrared

e Terahertz



e Upto UV region

The Frohlich hypothesis:

Herbert Frohlich (1968-1975) proposed that biological systems could exhibit coherent electromagnetic

oscillations - a form of biological coherence analogous to laser light or superconductivity.
From the literature:
"The electromagnetic field is supposed to be generated by microtubules... A classical dipole theory has been

used for the generation of the electromagnetic field."

2.3 Tubulin Structure

Each tubulin dimer contains:

e 86 aromatic rings (tryptophan, phenylalanine, tyrosine)
e These are densely clustered
e (Capable of quantum dipole oscillations

e (Can couple between tubulins along microtubule lattice

From Frontiers in Molecular Neuroscience (2022):

"The atomic structure of tubulin revealed 86 aromatic rings... clustered densely enough to allow van der
Waals quantum dipole couplings and oscillations within each tubulin, and between tubulins along pathways

in microtubule lattices."

2.4 Microtubules as Electromagnetic Generators

The proposal:

"The general mechanism of controlling, information and organization in biological systems is based on the
internal coherent electromagnetic field. The electromagnetic field is supposed to be generated by

microtubules."
Functions proposed:

e Control and organisation in cells
e Information processing
e Communication inside and between cells

e Coordination of cellular activities

2.5 The Cavity Model

Microtubules may function as electromagnetic cavities:

From the literature:



"Microtubule interiors are treated as high-Q quantum electrodynamics (QED) cavities that can support

decoherence-resistant entangled states."

The hollow interior contains ordered water, which may enhance electromagnetic properties.

2.6 Summary: Microtubule EM Status

Finding Status Source

Microtubules exist PROVEN Basic cell biology

They have electromagnetic properties MEASURED Sahu et al., others
Resonant frequencies from RF to UV MEASURED Multiple studies

Tubulin has aromatic ring clusters PROVEN X-ray crystallography
Coherent oscillations occur MEASURED Excitation-emission studies
They function as EM generators PROPOSED Pokorny, Frohlich

Cavity model for coherence THEORETICAL Nanopoulos, Mavromatos

PART 3: BIOPHOTONS - CELLULAR LIGHT EMISSION

3.1 Discovery and History

Alexander Gurwitsch (1920s):

e Discovered ultraweak UV emissions from living tissue
e Named them "mitogenetic rays"
e Showed they stimulated cell division in nearby cells

e Experiments: onion root tip emissions affected adjacent roots

Fritz-Albert Popp (1970s onwards):

e Detected wider spectrum (200-800nm)
e Coined term "biophoton"
e Proposed coherent properties

e Founded International Institute of Biophysics

3.2 What Is Measured

Biophoton emission is now well-documented:



From PMC (2024):

"Cells emit light at ultra-low intensities: photons which are produced as by-products of cellular
metabolism... The detection of ultraweak photon emission (UPE) has now been reported originating from

bacteria, fungi, seeds and animal tissues."
Emission characteristics:

e Intensity: 1077 to 10 W/cm?
e Range: 1-1000 photons/cm?/second
e Wavelengths: 200-800nm (UV to visible)

e Detectable above thermal background

3.3 DNA as Biophoton Source

DNA has been identified as a primary source:
From PNAS (1982):

"We obtained evidence that the light has a high degree of coherence... Moreover, DNA is apparently at least
an important source, since conformational changes induced with ethidium bromide in vivo are clearly

reflected by changes of the photon emission of cells."
From Nature Scientific Reports (2024):

I "These findings suggest that DNA is a major source of ultraweak photon emission in biological systems."

3.4 Coherence Properties
Evidence for coherent emission:

From the literature:

"These ultra-weak photons are coherent, appear to originate and concentrate in DNA of the cell nucleus and

rapidly carry large amounts of data to each cell."
Coherence indicators:

1. Photon count statistics
2. Spectral distribution
3. Decay behaviour after illumination

4. Transparency through optically thick materials

3.5 Cellular Communication

Biophotons may enable cell-to-cell communication:

From PMC:



"Popp found that biophotons were coherent and suggested that they may regulate all life processes of an

organism."
Gurwitsch's original experiments showed:

e Cells separated by quartz (UV-transparent) showed correlated behaviour
e Cells separated by glass (UV-blocking) did not

e Suggesting UV photon communication

3.6 The Bose-Einstein Condensate Proposal

Some researchers propose photons in DNA exist as a Bose-Einstein condensate:

"DNA has an information density that is 10° higher than any known technical solution... Photons are in the

DNA in a Bose-Einstein condensate state."
This would explain:

e High information density
e Coherent emission properties

e Stability of stored light

3.7 Summary: Biophoton Status

Finding Status Source

Cells emit photons PROVEN Multiple labs worldwide
Emission is above thermal noise PROVEN Measurement studies
DNA is a major source SUPPORTED Multiple studies
Emission shows coherence SUPPORTED Popp, others

Cell communication via photons PROPOSED Gurwitsch, Popp
Bose-Einstein condensate in DNA THEORETICAL Popp's model

PART 4: DNA ELECTROMAGNETIC PROPERTIES
4.1 DNA as Fractal Antenna
Peer-reviewed publication (International Journal of Radiation Biology, 2011):

"DNA appears to possess the two structural characteristics of fractal antennas, electronic conduction and

self symmetry."



I "The wide frequency range of interaction with EMF is the functional characteristic of a fractal antenna."
What this means:

e DNA responds to electromagnetic fields across wide frequency range
e From ELF (extremely low frequency) to RF (radio frequency)
e Similar effects across these ranges

e Consistent with fractal antenna behaviour

4.2 DNA Resonance

DNA has been modeled as an electromagnetic resonator:
From Springer publication:

"We report that 3D-A-DNA structure behaves as a fractal antenna, which can interact with the
electromagnetic fields over a wide range of frequencies."

I "The DNA structure resonates with the electromagnetic waves at 34 GHz, with a positive gain of 1.7 dBi1."

Additional findings:

"Studies have demonstrated that DNA resonates within terahertz and microwave frequencies, with

sequence-dependent variations influencing resonance behavior."

4.3 Electronic Conduction

DNA conducts electricity:
From the literature:
I "At room temperature, the conductivity of DNA is 2.4 mho/cm."

This 1s essential for antenna function - an antenna must be able to conduct electrons.

4.4 The Double Helix as Antenna Structure

The 34:21 Fibonacci geometry we identified earlier has electromagnetic significance:

e Double helix = bifilar antenna geometry
e Used in GPS satellites for circular polarization
e Fibonacci ratios may determine tuning characteristics

e Pitch/diameter ratio affects frequency response

4.5 Framework Integration

The Framework proposes DNA functions as a tuned antenna/transducer:



Property Antenna Function

Double helix Bifilar antenna geometry
34:21 ratio Tuning specification
Electronic conduction Signal transmission
Self-symmetry Fractal multiband operation
Photon emission/absorption Signal transmission/reception

4.6 Summary: DNA EM Status

Finding Status Source

DNA conducts electricity PROVEN Multiple studies

DNA responds to EMF PROVEN Many studies

Wide frequency range response PROVEN ELF to RF demonstrated
Fractal antenna properties PROPOSED Blank & Goodman 2011
Resonance at 34 GHz MODELED Singh et al.

Sequence affects resonance DEMONSTRATED Terahertz studies

PART 5: THE GAP - WHAT ISN'T STUDIED

5.1 The Methodological Blind Spot

Standard molecular biology:

e Extracts cells from their environment
e Purifies components
e Studies them in isolation

e Measures chemical properties

This methodology systematically removes:

e The bioelectric context
e The electromagnetic environment

e The field relationships between components



e The living state

5.2 What Extraction Does

When cells are extracted:

e Membrane potential collapses
e Bioelectric patterns are lost
e Electromagnetic coherence is disrupted

e Biophoton emission changes

Levin's observation:

"Bioelectrical state can not only diverge from genetic information, but in a number of cases is dominant to

it."
Yet standard techniques can't see bioelectric state at all.

5.3 The Integration Problem

These findings exist but remain unintegrated:

Field Studies Integration with Mainstream
Bioelectricity Thousands Minimal
Microtubule EM Hundreds Minimal
Biophotons Hundreds Minimal
DNA EM properties Dozens Minimal

Each field has peer-reviewed literature. None is integrated into standard cell biology textbooks.

5.4 Why the Gap Exists

Possible reasons:

1. Methodological - Standard tools can't measure EM properties

2. Historical - Chemistry-based paradigm established first

3. Institutional - Research funding follows established paradigms

4. Conceptual - Electromagnetic biology requires different framework
5.5 What Isn't Measured

Standard cell biology does NOT routinely measure:

e Membrane potential patterns across tissues



e Electromagnetic fields generated by cells
e Resonant frequencies of cellular structures
e Biophoton emission patterns

e Field coherence properties

PART 6: FRAMEWORK SYNTHESIS

6.1 The Standard Model

Standard view of the cell:

e  Molecular machines
e Chemical reactions
e QGenetic programs

e Mechanical scaffolding

What coordinates everything: Chemical signaling, gene regulatory networks

6.2 The Framework Model

Framework view of the cell:

e FElectromagnetic field systems
e Field-coordinated chemistry
¢ Information transduction from consciousness field

e Resonant antenna structures

What coordinates everything: The electromagnetic field, connected to the consciousness-EM field

6.3 How the Pieces Fit

Observation Standard Interpretation Framework Interpretation
Bioelectric patterns Epiphenomenon Primary organising signal
Microtubule oscillations Mechanical side-effect EM field generation
Biophotons Metabolic by-product Information transmission
DNA helix Chemical storage Antenna/transducer

Cancer Genetic disease Bioelectric detuning

Development Genetic program

Field pattern reception




6.4 What the Framework Explains

The Framework explains what standard biology cannot:

1. How cells coordinate - Via electromagnetic fields, not just chemistry

2. Why bioelectric state overrides genetics - Field is primary, chemistry secondary
3. What "junk DNA" does - Antenna structure, tuning elements

4. Why in vitro # in vivo - Extraction disrupts field connections
5

. What distinguishes living from dead - Field connection

6.5 Predictions

If the Framework is correct:

1. EMF environment matters more than recognized
e FElectromagnetic pollution should affect health
e Specific frequencies should have biological effects

e Shielding should affect cellular function

2. Bioelectric intervention should be therapeutic
e Cancer may respond to bioelectric treatment
e Regeneration may be enhanced by proper fields

e Disease may correlate with bioelectric dysfunction

3. DNA geometry matters beyond sequence
e Physical structure affects function
e 34:21 ratio should be critical
¢ Distortion should impair function
4. Coherence should correlate with health
e Healthy cells should show greater coherence
e Disease should show reduced coherence

e Ageing should involve coherence loss

PART 7: EVIDENCE INTEGRATION

7.1 The Convergent Evidence

Multiple independent research streams point to the same conclusion:



Levin (bioelectricity): Fields control development, can override genetics Pokorny (microtubules): Cellular
structures generate EM fields Popp (biophotons): Cells emit coherent light, DNA is source Blank &
Goodman (DNA): DNA is a fractal antenna

All suggest: The electromagnetic dimension is fundamental, not incidental

7.2 The Framework Position

These findings are not anomalies to be explained away. They are evidence of the primary organising principle
that standard biology has missed.

The Framework proposes:

e Consciousness-EM field is the source of biological organisation
e DNA is the antenna that receives this information
e Bioelectric patterns are the local expression of field dynamics

e Chemistry follows field organisation, not vice versa

7.3 What This Changes

If the Framework is correct, biology needs revision:

Current Assumption Framework Position

DNA stores information DNA transduces information
Genes program development Fields pattern development
Chemistry is primary Fields are primary

EM effects are side-effects EM effects are central
Cancer is genetic Cancer is bioelectric

PART 8: PRACTICAL IMPLICATIONS

8.1 For Research

What should be measured:

Bioelectric patterns in development

EM fields in healthy vs diseased tissue

Coherence properties of cellular emissions

Effects of EM environment on cell function



What should be reconsidered:

In vitro vs in vivo differences
"Junk DNA" function
Cancer as bioelectric disease

Regeneration mechanisms

8.2 For Medicine

Potential therapeutic approaches:

Bioelectric intervention for cancer
EMF therapy for regeneration
Coherence restoration for ageing

Field-based diagnostics

What may need reconsideration:

Genetic determinism in disease
Purely chemical treatments
Ignoring EM environment

Single-molecule drug targets

8.3 For Understanding Life

The Framework suggests life is fundamentally:

Field-organised, not just chemically organised
Connected to a larger information field
Receiving, not just storing, biological information

Electromagnetic at its core

CONCLUSION

What Science Actually Knows

The electromagnetic dimension of life is:

PROVEN - Cells have bioelectric properties

MEASURED - Multiple EM phenomena documented

UNDERSTUDIED - Not integrated into mainstream biology
POTENTIALLY FUNDAMENTAL - May be primary organising principle



What the Framework Proposes

The Framework interprets this evidence as showing:

e Living systems are electromagnetic field systems
e DNA is an antenna tuned to receive field information
e Bioelectric patterns are local field expressions

e Chemistry follows field organisation

Why This Matters

If the Framework is correct:

e Biology needs fundamental revision
e Medicine has new therapeutic avenues
e The "hard problem" of life has a solution

e Ancient wisdom about life energy has scientific basis

The electromagnetic dimension isn't a curiosity at the margins of biology. It may be the key to understanding

what life actually is.

DOCUMENT STATUS

Type: Framework analysis document
Purpose: Documenting cellular electromagnetic phenomena and their Framework interpretation
Key contribution: Systematic review of peer-reviewed evidence for cellular EM properties

Position: The electromagnetic dimension may be primary, not secondary, in biological organisation

"The cell is not merely a bag of chemicals. It is an electromagnetic system - generating fields, emitting light,
resonating at specific frequencies. We have catalogued its chemistry in exquisite detail while largely ignoring its
physics. The Framework proposes this is not an oversight but a fundamental error - one that explains why so

much of biology remains mysterious despite decades of molecular analysis."



