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The large lifespan numbers begin inside an impossible world

Each removal is a model assumption, not a medical step.

o Present-day e Remove o No rescue o Freeze other ° Model four
body other aging no transplant death risk cell types
many mutations o . Swiss age-30 brain, heart,
interacting remain mutation-reducing hazard liver, airway
ways to age LEatnent held forever

— — — —
: CONDITIONAL MODEL WORLD
1 . . . . .
* no person, animal or anti-aging intervention was * the output cannot be read as a treatment
tested forecast
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Three clocks that must not be merged

Observed lifespan and modeled survival markers answer different questions.

OBSERVED MEDIAN MODELED MEDIAN MODELED TAIL MARKER
79 years half of the Swiss 156 years four tissues assumed 470 years survival falls to one
reference cohort had died mutually independent person in 100,000

THE 470-YEAR VALUE IS NOT

* an observed record age * apredicted oldest person * ahard biological ceiling
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Replacement changes the model's failure time

Organ-only clocks are kept separate from population survival after background mortality.

LARGELY NON-DIVIDING CELLS REPLENISHING CELL POPULATIONS
Cortical neurons Liver without progenitor support

population median 194 years organ-only median 37,664 years

tail marker 557 years Airway basal cells

Heart muscle cells organ-only median 4,359 years

population median 208 years replacement and replicative capacity delay failure

tail marker 868 years
lost mature cells are not routinely replaced

SIMULATION-WINDOW BOUNDARY
* With progenitor support, no modeled liver failed within 100,000 years: right-censored, not immortal.
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One model, two survival thresholds

Threshold-matched reconstruction of final-paper Figure 3b
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Smooth curves interpolate reported thresholds; they are not raw simulation output.
Bounds are not confidence intervals or forecasts.
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Original chart - The Clean Paper; thresholds from Efimov et al., npj Aging (2026), Figure 3b CC BY 4.0
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One reference case, two different uncertainties

Dependence and parameter sensitivity are not the same calculation.

INDEPENDENCE DEPENDENCE BOUNDS PARAMETER SENSITIVITY
four organ-failure times assumed same component curves; unknown 300 sampled parameter sets;

mutually independent joint failure pattern uncertain chance that one mutation
median 156 years median 146-194 years kills a cell

tail marker 470 years tail marker 210-557 years some organ clocks can shift by one

or two orders of magnitude

1 1
: WHAT THESE RANGES ARE NOT :
p © Frechet bounds are mathematical outer limits, not * none of the values is a forecast of reachable human 1
! confidence intervals lifespan :
1 1
1 1
1 1
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Computational Aging Lab, model and analysis code
https://github.com/ComputationalAginglab/somatic-mutations-simulation


https://doi.org/10.1038/s41514-026-00421-6
https://github.com/ComputationalAgingLab/somatic-mutations-simulation

	一個模型幾乎移除了所有進行性衰老過程，體細胞突變仍讓思想實驗走到了終點
	首先，構造一個幾乎不衰老的人群
	不容易自我補充的細胞，會更早成為瓶頸
	能否補充細胞，會改變整個算術
	只有假設四種組織相互獨立，才得到 156 年
	「突變是否會殺死細胞」本身就是一個很大的不確定來源
	模型移除了現實中通常更早出現的生物學問題
	那些巨大數字究竟有什麼用
	重點摘要
	務實檢視

