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Abstract

Reprogramming factors change cell state over time, so exposure duration and withdrawal may matter as much as
intensity. This paper proposes a temporal safety model for experimental partial reprogramming, emphasizing tissue
context, delayed clonal risks and identity preservation. It does not provide a human dosing regimen; it identifies why
short-term molecular success is insufficient.

Time is part of dose

For a developmental transcription factor, duration of expression may be as important as its amplitude. The same
molecule can contribute to beneficial plasticity during one interval and loss of differentiated identity during another.
Partial reprogramming therefore introduces a dosing problem unlike ordinary drug concentration: the intervention
changes the cell's state and may alter how subsequent exposures are interpreted. A short pulse followed by recovery
is not biologically equivalent to uninterrupted expression.

Why a simple optimum is unlikely

Tissues differ in cell turnover, damage burden, chromatin accessibility and oncogenic vulnerabilities. A brief pulse
may be insufficient in a highly fibrotic tissue but excessive for an unstable or precancerous cell population.
Downstream effects can persist after the immediate transcription factor disappears. This makes 'more is better'
particularly hazardous, and it complicates any effort to infer a universal rejuvenation regimen from a single mouse
experiment.

A temporal safety model

The proposed paper treats exposure as a trajectory with initiation, reprogramming, stabilization, withdrawal and
monitoring. Each stage poses different questions: did target cells respond, did they preserve identity, did the tissue
become functionally stronger, and did abnormal clones expand? The goal is not to prescribe a cycle for human use. It
is to specify why dosing geometry matters in experimental work and why short-term readouts may conceal delayed
hazards.

The crucial countercase

Some benefits of reprogramming might arise from transient injury responses rather than durable cellular
rejuvenation. Improvements might also be offset by long-term tumor risks, immune responses to vectors or
maladaptive remodeling. Experiments must include appropriate vectors, tissue-specific controls and sufficient
follow-up. A favorable early epigenetic score is an interesting signal, never a substitute for longitudinal safety.
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A clinical thought experiment

Imagine a short transcription-factor pulse that improves a stress-response marker while repeated pulses gradually
expand an abnormal clone. A short study might declare success, while the longer trajectory reveals a serious cost.
The reverse could also occur: a brief perturbation initially looks disruptive yet yields later improvement. This is why
time of observation must be separated from time of treatment.

What would discriminate among explanations

The claim that a safe temporal envelope exists requires dose, duration, withdrawal and delayed-outcome data in each
target tissue. If the intervention produces unpredictable late changes, a simple cycle-based protocol is not justified.
The paper should especially resist extrapolating animal exposure schedules into human dosing instructions.
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Evidence note: a proposed conceptual synthesis. These papers do not establish a novel clinical diagnosis, validated rejuvenation treatment
or human lifespan benefit.
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