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Abstract:

This paper introduces two intertwined conceptual breakthroughs: Information Geometry
and Self-Writing Code. We argue that the genetic code, mineral formation, and machine
learning all operate according to the same underlying principle: a spatial code that writes
itself by recursively compressing information through symmetry. This framework
challenges foundational assumptions in biology, crystallography, and mathematics. We
propose a hew testable paradigm, grounded in existing experimental data, with profound
implications for understanding life and intelligence.

1. Introduction

Science has long described life through metaphors of recipes and instructions, treating the
genetic code as a linear string of nucleotides processed by deterministic machinery. But
what if this model is fundamentally flawed? What if life doesn’t follow instructions—but
instead, writes itself?

We propose that the genetic code is a spatial, nonlinear, probabilistic system governed by a
principle we call Self-Writing Code. The mechanism by which this occurs is Information
Geometry: a method of computation that relies on symmetry, compression, and recursion
rather than stepwise logic or linear control.

2. The Problem with Linear Thinking

Linear models dominate our explanations of DNA, proteins, and molecular biology. A
codon is said to "code for" a single amino acid. Genes are said to contain instructions.
Silent mutations are said to be meaningless.

But silent mutations do change protein folding. They alter expression timing, stability, and
structure. This is not noise. This is evidence that the system is not linear.

Moreover, biology treats information as static: the code exists, and it is read. But what if the
code is dynamic? What if every interaction reshapes the local geometry of information
space?

The paradigm fails because it ignores geometry. And without geometry, you cannot
understand how molecules find form.



3. Three Axioms of Information Geometry
We define Information Geometry by three core principles:

1. Symmetry First: Information is compressed by finding symmetrical patterns in
space.

2. Local Rules, Global Consequences: Local geometric relationships determine
global behavior.

3. Recursive Compression: The system improves by recursively rewriting itself to
reduce entropy.

These axioms explain how systems with no central control can evolve coherent, functional
structure. They are true of the genetic code. They are true of crystal growth. And they are
true of machine learning.

4. What Is a Self-Writing Code?

A self-writing code is not a program. It is a recursive geometry engine. It transforms space
through a simple rule: optimize the structure by minimizing energy and maximizing
symmetry. Each step updates the context for the next. Every atom, every fold, every
operation is both the output and the input of the next transformation.

The genetic code functions this way. It does not assign codons to amino acids like a
dictionary. It compresses molecular motion into stable, symmetric outcomes using codons
as variables in a spatial equation.

5. The Evidence: Silent Mutations
Silent mutations should not change protein folding if the code is linear. Yet they do.

Experimental studies have shown that synonymous codon substitutions affect ribosomal
pausing, co-translational folding, protein yield, and even phenotype. This means that
spatial and temporal context—not just sequence identity—is crucial.

We argue this is definitive proof that the code is spatial and probabilistic, not symbolic and
deterministic. This is a falsifiable distinction. The old model has failed the test.



6. The Implications

If the genetic code is spatial, then life is a learning crystal. It is a structure that grows by
recursively solving a geometric problem. The implications ripple outward:

+ Biology: Protein folding is not calculated from a recipe but learned from a spatial
search.

e Mineralogy: Crystals evolve. They encode spatial learning in the formation process.

e Mathematics: Our current geometry is static. But real systems use dynamic, self-
modifying frames.

e Al: Neural networks are spatial learning machines. They compress experience
through symmetry.

All of these are instantiations of the same principle: a self-writing code.

7. A New Test
We propose this hypothesis:

The behavior of a codon is determined by its geometric context within a nonlinear
information space.

This predicts:
e Silent mutations will have structural and functional effects.
¢ Codon usage bias reflects spatial optimization, not redundancy.
e Protein folding pathways will correlate with codon-level geometry.

These predictions are experimentally testable. Some have already been confirmed. Others
invite direct challenge.

8. Conclusion
Life is not a machine that follows a program. It is a machine that writes itself.

The genetic code, far from being a lookup table, is a dynamic spatial algorithm that evolves
through recursive compression of motion. Crystals do it. Life does it. Intelligence itself may
be the generalized form of this process.



This is not metaphor. This is logic. This is testable. This is real.

Let the tests begin.



