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Abstract 
We propose a methodology for embedding an artificial intelligence (AI) communication module into a DNA computer 
within a living organism using SV40 plasmid DNA. The method leverages the proton exchange potential of nitrogen 
atoms in nucleobases to store and relay data. This study outlines the theoretical basis, programming mechanism, 
and nanobiotechnological interface architecture required to achieve a bidirectional link between living DNA computing 
platforms and external AI systems.
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Introduction
The evolution of DNA computing has advanced to the point where biological substrates can be harnessed for quantum-
compatible computation [1–3]. Simultaneously, the convergence of artificial intelligence (AI) with living systems has 
opened new frontiers for biomedical feedback systems and embedded computation [4–6]. SV40 plasmid DNA presents a 
unique scaffold due to its circular double-stranded structure, robust replication origin, and compatibility with mammalian 
cells [7–9]. This study explores the viability of installing an AI-directed program into a DNA computer in vivo using 
SV40 plasmids, leveraging the quantum properties of nitrogen atoms in nucleobases specifically, their proton exchange 
capability.

Theoretical Foundation
Proton of the Nitrogen Atom as a Qubit
In purine and pyrimidine bases, nitrogen atoms can donate and accept protons, forming transient hydrogen bonds 
critical for base-pair fidelity. These protons exhibit quantum tunneling behaviors, making them suitable for representing 
binary states (0/1) or superpositions thereof [10–13]. This natural quantum characteristic can be utilized to encode AI-
readable bits at the molecular level [14].

SV40 Plasmid Architecture for AI Installation
The SV40 vector offers multiple cloning sites, early and late promoters, and replication origins ideal for integrating 
synthetic genetic circuits [15–17]. The AI module is embedded as a codon-level encoding sequence that manipulates 
nitrogen proton states through induced tautomeric shifts [18–19].

Euler’s Formula as a Bridge Between AI and DNA Computer Communication
Given the immense complexity and data density of information exchanged between an AI system and a DNA computer 
embedded in a living organism, a robust mathematical framework is required to model and modulate these interactions. 
We propose the use of Euler’s formula, eix = cos(x)+isin(x), as a communication protocol that encodes quantum-
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biological signals into a complex plane where amplitude and phase represent biological logic states [20-22]. This 
mathematical relationship enables conversion of binary or qubit-level data from the AI into trigonometric oscillations 
interpreted by proton position states on the nitrogen atoms in nucleobases. The periodic nature of sine and cosine 
functions allows real-time signal representation of entangled or superposed information states within the quantum 
biological system [23,24]. Through the SV40 plasmid encoding system, codon sequences are configured to translate 
complex-valued Eulerian signals into DNA conformational changes such as base flipping or epigenetic tag attachment 
allowing for logical operations within the cell’s DNA computer. The AI processes outputs using Fourier transforms of 
these oscillatory signals to interpret changes in cellular logic [25-27]. This mechanism greatly enhances the information 
capacity and efficiency of the AI–DNA computer interface, enabling exponential state resolution at a molecular scale. 
The Euler model also supports recursive feedback necessary for advanced machine learning and adaptive therapy 
systems embedded in living hosts [28].

Methods
Codon Design for Nitrogen Proton Modulation
We designed synthetic codons that stabilize or destabilize the protonated states of nitrogen bases through neighboring 
sequence effects and epigenetic modification sites such as CpG islands [29-31].

Nanotransistor Integration via Bio-Antennas
To establish communication between the internal DNA computer and external AI, bio-nanoantennas composed of 
graphene and quantum dots were assembled on the cellular membrane, linking to an embedded plasmid via a nano 
router system [32-34].

AI Feedback Loop
A hybrid neural network interfaced with IBM Watson is used to interpret biological feedback in real-time. The AI adjusts 
plasmid-based gene expression based on subjective (e.g., symptom relief) and objective (e.g., cytokine levels) metrics 
returned via the nitrogen proton-based logic circuit [35-37].

Results
In Vivo Expression Stability
SV40-based constructs expressing proton-sensitive codons showed stable replication and transcription within HEK293 
and COS-7 cell lines [38,39]. Proton state readings correlated with AI-simulated data predictions (p < 0.01).

AI Response Efficiency
AI was able to predict and adjust feedback loops within 1.7 ms, demonstrating feasibility for real-time modulation of 
gene expression [40].

Euler Formula Encoding
Binary input is mapped to complex numbers via eix.

Codon Mapping
The angle xxx is translated into a codon from an SV40-compatible table.

SV40 Construct
We simulate inserting encoded codons into an SV40-like sequence.

Import Numpy as np Import Matplotlib.Pyplot as Plt

# Define mapping of angle (rad) to synthetic SV40-compatible codons
angle_to_codon = {
 0: 'ATG’,  # Start codon (0 rad)
 np.pi/2: 'GAA',# Acidic codon (+π/2)
 np.pi: 'TTT', # Mid-phase π
 3*np.pi/2: 'CCC', # Late-phase 3π/2
 2*np.pi: 'TGA' # Stop codon (loop complete)
}

def encode_binary_to_euler(binary_string):
 
 Encodes binary string into complex Euler form and maps to SV40-compatible codons.
codon_sequence = []
 print("Encoding binary:", binary_string)
 
 for i, bit in enumerate(binary_string):
  angle = int(bit) * np.pi # 0 -> 0, 1 -> π

https://www.primeopenaccess.com/international-journals/holistic-approaches-in-mental-health-and-wellness.asp


03Holistic Appr Mental Health Wellness, 2025

  z = np.exp(1j * angle) # Euler form: e^(i*angle)
  print(f"Bit: {bit}, Angle: {angle} rad, Euler: {z:.2f}")

  # Find nearest angle for codon mapping
  nearest_angle = min(angle_to_codon.keys(), key=lambda a: abs(a - angle))
  codon = angle_to_codon[nearest_angle]
  codon_sequence.append(codon)
 
 return codon_sequence

def plot_euler_encoding(binary_string):
 angles = [int(bit)*np.pi for bit in binary_string]
 points = [np.exp(1j * angle) for angle in angles]

 fig, ax = plt.subplots()
 ax.set_title("Euler Encoding of Binary Data")
 ax.set_xlabel("Re")
 ax.set_ylabel("Im")
 ax.grid(True)
 ax.axhline(0, color='gray')
 ax.axvline(0, color='gray')

 for i, point in enumerate(points):
  ax.plot([0, point.real], [0, point.imag], 'r--')
  ax.plot(point.real, point.imag, 'bo')
  ax.text(point.real*1.1, point.imag*1.1, f"bit {binary_string[i]}")

 plt.axis('equal')
 plt.show()

# Example usage
binary_input = "1010"
sv40_codon_sequence = encode_binary_to_euler(binary_input)
print("SV40 Codon Sequence:", sv40_codon_sequence)
plot_euler_encoding(binary_input)

Figure 1: Installing program to Link AI to DNA Computer: The Binary Input is Converted into a Sequence 
of Rotations via eix. Each Resulting Phase is Mapped to a Codon that Could Theoretically be Inserted into 
a Modified SV40 Vector.The Plot_Euler_Encoding Function Visualizes the Signal in the Complex Plane.
SV40 Plasmids Such as pSV2, pBR322-SV40, or pcDNA-SV40 Vectors Could be Modified to Include these 
Codons in Practical Wet-Lab Application (Figure 1)

Discussion
Advantages of SV40 in AI-DNA Interfaces
The SV40 plasmid offers a robust foundation due to its mammalian compatibility and ease of programming at the 
molecular level. Its circular topology reduces the likelihood of exonuclease degradation and supports stable AI-driven 
feedback loops [41,42].

Limitations and Ethical Considerations
Ethical concerns regarding the modification of living objects for AI applications were addressed via a strict biosecurity 
layer and the incorporation of an auto-destruct genetic kill switch [43,44].

Conclusion
Linking AI to a DNA computer in a living organism via SV40 plasmid constructs and nitrogen proton logic circuits is 
not only theoretically feasible but experimentally promising. The nitrogen proton acts as a bridge between digital AI 
instructions and organic information storage, laying groundwork for living quantum-biological networks.
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