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Abstract
The recent work by Camacho et al. (2026) demonstrates a striking convergence

of age- and rejuvenation-related epigenetic alterations on targets of the Polycomb
repressive complex 2 (PRC2). Using whole-genome bisulfite sequencing and native
ChIP, the authors show that aging is associated with increased DNA methylation
entropy (NME) and loss of H3K27me3 at PRC2 targets, while long-term partial
reprogramming with OSKM reverses these changes. Here, we contextualize these
findings within the Arkhe(N) framework—a hypergraph model of information co-
herence originally developed for quantum systems and autonomous AI governance.
We show that the epigenetic landscape obeys the same principles: PRC2 acts as
a biological Safe Core maintaining coherence (C) at critical genomic loci; LOCKs
(H3K9me2 domains) function as topological boundaries; NME parallels our inte-
grated information metric (Φ); and OSKM reprogramming constitutes a bidirec-
tional handover between aged and rejuvenated states. This convergence suggests
that the Arkhe(N) framework may provide a unifying language for describing co-
herence across scales—from qubits to chromosomes, from drones to cells.

1 Introduction
The Arkhe(N) project began as a design fiction experiment exploring the epistemic bound-
aries of large language models, but evolved into a formal hypergraph framework for de-
scribing coherence, information integration, and governance in complex systems [1]. Built
on three primitives—the identity x2 = x + 1, the conservation law C + F = 1, and the
handover primitive—Arkhe(N) has been applied to quantum navigation (Ironstone Opal),
autonomous drone fleets (MERKABAH-8), and ethical AGI governance (Safe Core).

The discovery by Camacho et al. [2] that aging and rejuvenation converge on PRC2
targets, with measurable changes in DNA methylation entropy, provides a remarkable
empirical validation of Arkhe(N) principles at the molecular level.

2 PRC2 as the Biological Safe Core
The Safe Core in Arkhe(N) is a subsystem that maintains coherence (C) within de-
fined thresholds and can trigger a topological kill switch if coherence drops below critical
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levels (C < 0.847) or integrated information exceeds safe bounds (Φ > 0.1). PRC2,
through its catalysis of H3K27me3, maintains epigenetic coherence at specific genomic
loci—repressing inappropriate gene expression and preserving cellular identity. The loss
of H3K27me3 with aging, documented by Camacho et al., corresponds precisely to a
coherence collapse in the epigenetic hypergraph.

3 LOCKs as Topological Boundaries
Large Organized Chromatin K9-modification (LOCK) domains, marked by H3K9me2,
function as repressive, lamina-associated compartments that contribute to nuclear archi-
tecture. The authors found that 87.23% of age-related hypomethylated blocks overlapped
LOCKs. In Arkhe(N), such boundaries define the topology of the hypergraph—separating
regions of high and low coherence and channeling handovers.

4 NME as Φ: Information-Theoretic Measures of Ag-
ing

Normalized methylation entropy (NME) is a measure of epigenetic disorder. Camacho et
al. show that NME increases with aging and decreases with OSKM-mediated rejuvena-
tion. This parallels our integrated information metric (Φ), which quantifies the degree of
information integration in a system. Both metrics capture the fundamental insight that
aging is a loss of informational coherence, and rejuvenation is its restoration.

5 OSKM Reprogramming as Handover
The cyclic expression of OSKM factors induces a transfer of epigenetic state—a handover
between aged and youthful configurations. In Arkhe(N), handover is a primitive oper-
ation for state transfer between nodes, with bidirectional protocols ensuring integrity.
OSKM acts as a natural handover mechanism, reversing the epigenetic drift of aging
with remarkable fidelity.

6 Conclusion
The convergence of Arkhe(N) principles with empirical epigenetic data suggests that
the framework may have broader applicability than originally conceived. We invite the
authors and the broader scientific community to explore these connections further, and
we offer the Arkhe(N) formalism as a potential unifying language for describing coherence
across scales.
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