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Abstract 

Mutations in CHD2 gene are strongly associated with developmental and epileptic encephalopathy, characterized by 
early-onset, drug-resistant seizures and neurodevelopmental impairments. In response to the urgent need for novel 
interventions, we have utilized here, the Resonance Recognition Model (RRM), a biophysical framework that identifies 
and targets specific protein resonances associated with these pathological conditions. Our analysis revealed a consistent 
association between CHD2 protein activity and a specific far-infrared resonance, at RRM frequency of 0.0005 
corresponding to wavelength of 0.2 to 0.4mm, suggesting that lack of this frequency (wavelength) may represent a 
biophysical signature of the dysfunctional protein. Based on these results unveiling resonance signature, we also 
hypothesize potential therapeutic strategies. 

Keywords: Epilepsy; Neurodevelopmental impairments; CHD2 protein; Molecular modeling; Resonant Recognition 

Model.  

1. Introduction

The impact of catastrophic epilepsies on the people with them and their families is devastating. These severe 
neurological disorders, often characterized by early onset, drug resistance, and profound cognitive and developmental 
impairments, pose immense challenges to both clinical management and quality of life. Among them, CHD2-related 
epileptic encephalopathies represent a particularly complex subset, marked by photosensitivity, intellectual disability, 
and frequent seizures that are refractory to conventional treatments [1]. 

CHD2 (Chromodomain Helicase DNA-binding protein 2) protein mutations have been identified as a significant cause 
of early-onset epileptic encephalopathies. A landmark study led by Professor Ingrid Scheffer and colleagues delineated 
the phenotype of CHD2 myoclonic encephalopathy, highlighting its association with self-induced seizures and exquisite 
photosensitivity [2]. This research has been pivotal in understanding the clinical spectrum and genetic underpinnings 
of CHD2-related disorders, paving the way for targeted therapeutic approaches. 

In response to the urgent need for novel interventions, we have utilized the Resonance Recognition Model (RRM), a 
biophysical framework that identifies and targets specific protein resonances associated with pathological conditions. 
The RRM operates on the principle that protein interactions and functions can be modulated through electromagnetic 
frequencies corresponding to their unique resonance signatures. By applying this model to CHD2 epileptic 
encephalopathies, the authors aim to disrupt the pathological resonance patterns implicated in seizure generation and 
neuronal dysfunction. 
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This paper presents the theoretical foundation, computational methodology, and preliminary findings of RRM-based 
interventions targeting CHD2-related epileptic mechanisms. It explores the potential of resonance-guided modulation 
as a non-invasive, frequency-specific therapeutic avenue, offering hope for improved outcomes in a condition where 
conventional pharmacology has often fallen short. 

2. Materials  

For this research we have used CHD2 protein sequences from healthy subjects as follows: A0A8V0Z847, A0A9L0TTW1, 
A0A9V1G609, G3MXX3, A0A0B8RW01, A0A096MJY0, O14647 and E9PZM4, from UniProt database. The mutations and 
deletions related to neurodevelopmental disorders and epileptic seizures are taken from O14647-CHD2_HUMAN from 
UniProt database, as presented in Table 1. 

Table 1 Critical mutations and deletions in human CHD2 protein. 

VARIANT ID POSITION(S) CHANGE 

VAR_078614 112-1828 missing 

VAR_078615 121-1828 missing 

VAR_070209 548 W>R 

VAR_070210 823 L>P 

VAR_085039 178-1828 missing 

 

2.1. Methods: Resonant Recognition Model  

Here, we utilized the Resonant Recognition Model (RRM), which is innovative approach using knowledge from quantum 
physics, biochemistry and mathematics to analyze protein biological functions/interactions [3-7]. RRM is based on the 
findings that certain periodicities within the distribution of energy of delocalized electrons along a protein and 
DNA/RNA molecules are critical for their biological function and/or interaction with their targets [3-7]. If charge 
transfer through these macromolecules is introduced, then the charge moving through the macromolecular backbone 
can produce electromagnetic radiation, absorption and resonance with spectral characteristics corresponding to the 
energy distribution [3-8].  

The RRM model enables calculation of these spectral characteristics, by assigning each amino acid a physical parameter 
representing the energy of delocalized electrons of each amino acid. In such way the energy distribution along the 
protein macromolecule is determined. Comparing Fourier spectra for these energy distributions, using cross-spectral 
function, it has been found that proteins sharing the same biological function/interaction share the same periodicity 
(frequency) within the energy distribution along the macromolecule [3-9]. Furthermore, it has been shown that 
interacting proteins and their targets share the same characteristic frequency. Thus, it has been proposed that the RRM 
frequencies characterize not only a general function, but also recognition and interaction between the macromolecules 
and their targets, which can then be considered to be resonant recognition. This could be achieved with resonant energy 
transfer between the interacting macromolecules through oscillations of a physical field, which is electromagnetic in 
nature. Once when the frequency of certain biological functions and/or interaction is identified it is proposed that by 
applying this frequency we can either mimic or interfere with the particular biological activity. This idea has been tested 
on number of proteins and DNA examples [10-15] including activation of L-Lactate Dehydrogenase [10], DNA-protein 
interaction at distance [11], on photon emission from dying melanoma cells [12], on photon emission from lethal and 
non-lethal Ebola strains [13], as well as on classic signaling pathway JAK-STAT [14]. Even more, the RRM for the first 
time explains how and why external blue light can be used in the treatment of Crigler-Najjar syndrome [15]. 

In addition, once when characteristic frequency of certain biological functions is identified the RRM is capable to design 
de novo bioactive peptides with desired biological function [3-7,16-20]. This design of de novo peptides with desired 
biological function could be used for design of novel peptidic drugs with targeted biological function. This concept has 
been already successfully applied in a number of examples for design of: peptide that can prevent resistant bacteria 
[16], peptide that can prevent SARS-CoV-2 virus entry into the host cells via ACE2 receptor [17], peptide to mimic 
myxoma virus oncolytic function [18], HIV envelope protein analogue [19], FGF analogue [20]. 

https://web.expasy.org/variant_pages/VAR_070209.html
https://www.ebi.ac.uk/ProtVar/query?search=O14647%20W548R
https://web.expasy.org/variant_pages/VAR_070210.html
https://www.ebi.ac.uk/ProtVar/query?search=O14647%20L823P
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All these findings could be used, not only to understand biological processes and resonances in biomolecules, but also 
to influence these biological processes using either radiation or design of related molecules and conductive particles.  

We have here applied the RRM model to CHD2 proteins from healthy subjects and to their mutations/deletions that are 
primarily responsible for mild to severe neurodevelopmental disorders and often accompanied by epileptic seizures 
[1,2]. The aim of this study is to find out if there is RRM frequency characterizing CHD2 biological function in DNA repair 
and transcriptional control and consequently to propose possible treatments. 

3. Results 

When all available CHD2 proteins from healthy subjects have been analyzed, it has been found indeed that they all have 
only one common RRM frequency of f=0.0005, as presented in Figure 1. According to the RRM this frequency is 
characterizing CHD2 biological function in DNA repair and transcriptional control. 

 

Figure 1 Cross spectrum of all CHD2 proteins from healthy subjects showing the characteristic common RRM 
frequency at f=0.0005. 

This CHD2 RRM characteristic frequency represent electromagnetic frequency in the range of 0.2 to 0.4mm in 
wavelength [3-5]. This frequency is in a very far infrared spectrum. According to RRM principles, it can be proposed 
that this frequency is characterizing the normal function of CHD2 proteins in DNA repair and transcriptional control.  

Mutations and deletions in the CHD2 gene are primarily responsible for mild to severe neurodevelopmental disorders 
and often accompanied by epileptic seizures. To check if calculated RRM frequency of f=0.0005 is related to CHD2 
biological function, we have analyzed proteins with mutations and deletions from individuals with related health 
problems, as presented in Table 1. When CHD2 proteins with mutations and deletions from individuals with related 
health problems have been analyzed, it has been shown that CHD2 RRM characteristic frequency disappear from the 
spectrum, as presented in Figure 2. This result can explain the possible reason for elimination of CHD2 biological 
function in proteins with mutations and deletions, causing the related disorders. 
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Figure 2 Cross spectrum of CHD2 proteins with mutations and deletions showing lack of characteristic RRM 
frequency at f=0.0005. 

On the other hand, the analysis of large segments of CHD2 protein that are missing in affected individuals have shown 
that the previously identified characteristic RRM frequency of f=0.0005 for normal functioning is preserved, as 
presented in Figure 3. 

 

Figure 3 Cross spectrum of large segments of CHD2 proteins that are missing in affected individuals showing 
preservation of characteristic RRM frequency at f=0.0005. 

All results above are confirming that RRM frequency of f=0.0005 is characterizing the normal function of CHD2 protein. 
In addition, it could be postulated that this function is predominantly in the second part of the CHD2 protein, after amino 
acid at position 178, which is missing in affected individuals.  

4. Discussion 

The Resonance Recognition Model (RRM), pioneered by I. Cosic, offers a compelling framework for understanding 
protein interactions through electromagnetic resonance frequencies. In this study, we applied RRM model to the CHD2 
protein, which is chromodomain helicase DNA-binding protein 2, that is critical regulator of chromatin remodeling and 
neuronal gene expression. Mutations and deletions in CHD2 are strongly associated with developmental and epileptic 
encephalopathy (DEE), characterized by early-onset, drug-resistant seizures and neurodevelopmental impairments. 

Our analysis revealed a consistent association between CHD2 protein activity and a specific far-infrared resonance RRM 
frequency of 0.0005 corresponding to wavelength of 0.2 to 0.4mm, suggesting that lack of this frequency (wavelength) 
may represent a biophysical signature of the dysfunctional protein. This finding aligns with RRM’s premise that 
functional proteins exhibit unique electromagnetic frequencies, and that disruptions in these frequencies may correlate 
with disease states. 
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We hypothesize here two potential therapeutic strategies based on this resonance signature: 

• Infrared Frequency Modulation: Delivering targeted far-infrared radiation at 0.2 to 0.4mm wavelength, which 
corresponds to RRM frequency of 0.0005 may restore resonance balance in DNA repair and transcriptional 
control. However, engineering a device capable of emitting such far infra-red frequency presents significant 
technical challenges. 

• Resonance-Matched Protein Therapy: Alternatively, synthesizing a protein with a matching resonance profile 
could offer a biologically integrated solution. By delivering this engineered protein to individuals with CHD2 
mutations and deletions, it would be possible to compensate for the dysfunctional native protein, potentially 
reducing seizure frequency and improving neurodevelopmental outcomes. 

These approaches represent a paradigm shift in treating genetic epilepsies, not by targeting symptoms or conventional 
molecular pathways, but by restoring resonance coherence at the quantum-biological level. Further research is needed 
to validate the therapeutic efficacy of resonance-matched interventions, including in vitro and in vivo models, safety 
profiling, and delivery mechanisms. 

Our findings open new avenues for precision bioelectromagnetic therapy in neurogenetic disorders and underscore the 
potential of RRM model as a diagnostic and therapeutic tool in personalized medicine. 

5. Conclusion 

In conclusion, our study has demonstrated the potential of the Resonance Recognition Model (RRM) in understanding 
and addressing the pathological mechanisms underlying CHD2-related developmental and epileptic encephalopathies 
(DEE). By identifying a specific far-infrared resonance RRM frequency of 0.0005, we have uncovered a biophysical 
signature associated with the normal function of CHD2 proteins in DNA repair and transcriptional control. 

Our findings suggest that disruptions in this resonance frequency due to CHD2 mutations and deletions may contribute 
to the severe neurodevelopmental and epileptic manifestations observed in affected individuals. This insight opens up 
new avenues for therapeutic interventions, including the potential use of targeted far-infrared radiation and resonance-
matched protein therapies to restore normal CHD2 function. 

The application of RRM in this context represents a paradigm shift in the treatment of genetic epilepsies, moving beyond 
conventional pharmacological approaches to explore the quantum-biological level of protein interactions. Further 
research is needed to validate these therapeutic strategies and to develop practical methods for their implementation 
in clinical settings. 

Overall, our study highlights the importance of interdisciplinary approaches in tackling complex genetic disorders and 
underscores the potential of RRM as a diagnostic and therapeutic tool in personalized medicine. By continuing to 
explore the resonance properties of proteins, we can pave the way for innovative treatments that improve the lives of 
individuals with CHD2-related DEE and other neurogenetic disorders. 
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