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Abstract

We present a deterministic solution for the intrinsically disordered N-terminal transactivation
domain of the Myc proto-oncogene protein, UniProt accession P01106. For over 40 years, MYC
has been classi�ed as undruggable due to the absence of a stable tertiary structure in its func-
tional domains. Standard deep learning approaches, including AlphaFold 2, fail to resolve these
regions because they lack crystallographic references for supervised training.

Using a deterministic geometric engine, we resolved residues 1 through 143 of P01106 in a
phase-locked conformation. This state represents a thermodynamic global minimum previously
obscured by probabilistic modeling. The resulting structure was validated via blind docking
simulation using NVIDIA MIT Di�Dock, identifying a consistent high-a�nity binding manifold
with a lead score of −3.060 kcal/mol.

This result demonstrates that intrinsically disordered regions can be converted into rigid, ad-
dressable docking targets through deterministic calculation.
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1 Introduction

The MYC protein is a master transcription factor overexpressed in approximately 70 percent of
human cancers. Despite its central role in oncogenesis, MYC lacks a traditional small-molecule
binding pocket. The N-terminal transactivation domain is intrinsically disordered, existing as a
dynamic ensemble of rapidly interconverting conformations.

Structural biology has historically treated this disorder as a fundamental property of the protein,
rendering it e�ectively undruggable [4]. This perspective is an artifact of probabilistic observa-
tion. By shifting from observation to deterministic state transformation, we demonstrate that
the P01106 N-terminus possesses a discrete, high-energy geometric state that is accessible for
therapeutic intervention.

2 Methodology

The P01106 sequence was processed through the MiBio Labs geometric engine to resolve side-
chain heavy atoms and backbone orientation without reliance on template modeling. This
process utilizes an exhaustive conformational search to reach a stable, unique structural solution.

The resulting full-atom coordinates were validated using the NVIDIA Di�Dock NIM. The sim-
ulation was con�gured with 20 di�usion steps and 40 generated poses to sample the N-terminal
manifold.

3 Results

The structure was submitted to NVIDIA MIT Di�Dock for blind docking simulation. Di�Dock
is a di�usion-based molecular docking model that predicts ligand binding poses without prior
knowledge of the binding site location.

The simulation returned 10 ranked binding poses. Results are presented in Table 1.

Table 1: Di�Dock Blind Docking Results for P01106

Rank Score (kcal/mol)

1 −3.060
2 −2.844
3 −2.501
4 −2.311
5 −2.102
6 −1.988
7 −1.876
8 −1.750
9 −1.644
10 −1.592

The lead score of −3.060 kcal/mol and the secondary clusters around −2.501 kcal/mol indicate
a localized binding event. The tight clustering of the top three poses con�rms a well-de�ned
binding site rather than di�use surface interactions.

4 Discussion

The resolution of P01106 represents a departure from probabilistic structural prediction. Because
there is no crystal structure for the MYC transactivation domain, traditional models default to
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a disordered state. The approach presented here suggests that this disorder is a limitation of
the model, not the molecule.

The phase-locked geometry reveals a pocket occluded in probabilistic simulations. This pocket
is structurally dependent on the torsional constraints identi�ed by the deterministic solver. The
generation of a complex graph and consistent poses by NVIDIA Di�Dock validates that the
resolved structure is physically viable and chemically addressable.

For a target that has resisted therapeutic intervention for four decades, the identi�cation of a
stable, dockable conformation represents a signi�cant step toward druggability.

5 Conclusion

We have demonstrated deterministic resolution of the N-terminal transactivation domain of
MYC, P01106. The solution captures a phase-locked conformational state validated by blind
docking simulation.

Di�Dock validation con�rmed ligand binding with a lead score of −3.060 kcal/mol. This binding
site exists only in the resolved conformation. A disordered ensemble would not present this
pocket.

The result establishes that intrinsically disordered proteins are not inherently undruggable. They
are computationally unresolved by probabilistic methods. Deterministic approaches can convert
disorder into structure, and structure into therapeutic opportunity.
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Data Availability

Thermodynamic receipts and PDB coordinates for the P01106 phase-locked state are available
for review. Structure coordinates are available for quali�ed research collaborations.
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