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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 ° Remove 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 Eatment held forever

no person, animal or anti-aging intervention was the output cannot be read as a treatment
tested forecast

Original diagram - The Clean Paper - CC BY 4.0

3l by e S o2 las b el £y (-LEL,L*S_%_L@;&&&%J\,“Kou&ggli.)__\,é__)aaﬂﬂ J3b



biology aging I'HE CLEAN PAPER

-WMWKC}\CCLgig

The Clean Paper CC BY 0.4

P AP P b e Uil ool ) g

AE 30 o 8 e s & e Ve b ogl ST e ety sl & el 52 & S & pdae

S ¢l LKO‘J“ @ﬁu:ﬁgv\ijésb-L@-{)J‘}x&x}’;/—ﬁ}F@‘;@)}‘EJ)/J@AchMé?L%UA
S ot L) (e Do ool (] 2 aeh e

O plen S g 0at I3l g c2 38y O 5 0F5Y Sl Ol g5 § e i ol ool
0dd I3l _2 ble Jog S5 050 b S5 de Jpeme e Slus eyt bnd oS 0 ks w S oK oy w03 2 S
2l 29,221 3 L o 08y K 3w (e 5131 100,000 8 Gll ol plas o S e2 g 1,759 & GL e

_a b

&Q.\A;wﬁéojbd‘ybfgjiabé\.\g\f\swa'&_Léfsdfpﬁ-wr‘:;}p;é\;&;xé;d_wd\
2 bl SOl Gl 50 K G2 B

éilewbwwaprbeW\d\ij@fﬂ;éfﬁuﬂ

S Jl 79 e odd ol e gall e g -

Aol 122 55,8 (@ sk Gladl ot odalin B8 Jleazal (o d_Laa -
-}aKa;/aﬂaJK‘_;sh—\oﬁ&wﬁ‘%é;cjja)@i,noﬁdzb .

G o & 8y 0y m oo & S by e § e i o8 Ol esl) e ool eud JEL K L L -
-2 oy Kl e 3131 100,000 5 Szl g 2 le § S5 001%.0



biology aging THE CLEAN PAPER

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

SR

Original diagram - The Clean Paper - CC BY 4.0

470 _p e & 0y KN 5 OB E a0y S 55 Kl e 100,000 8 (ge I3l ) pdes 0t Il 8 0t sualie
-»gu@;,yé;ga_ﬁi)&{)éﬂgomKdu

The Clean Paper CC BY 0.4

€ LS 0,8 “maximum” § survivor (S| _w 100,000
oyt & S e s s M S e e S5 8 - ) L Cpiiae 1 001%.0 e 5
o Xy oy o le Ly sam S UE bl Jlee Lo gl e iz Db 5, K S 2 b e Sl (S s

-LJ‘KJLJNAL&SC)LQ'L?J‘;J'L;;)‘})‘S%(;;CLMQ_:SM‘J;KL;;J}L)YW
e ol £l K

o S S8 g St dv e Gl o s o

a"_\o_,w&h'ta-g)w&)ddﬂ;u&;ﬁw‘sm{-Lbf&ud%ég@\}ba_f&ﬂﬂdgb%\
Se S A bcalol e de o S KM 5 MBS K e S ek S 2ol Gl 00
-L&L_Jﬁcyt’ww\%d\c&glgdgb

)QJ@MJWSJMW'&&Q&‘ 3M>GE>QTJ>50%L‘J&)J3=MM£@~3¢L@LW
cap 20 1 S s e ey 0y & U et pilesle 536 sl By 0 8 e _GST o bt

100,000 5| Jlu 194 de § (ol ot I3, 2§ Jols Olaz K Ogy50 (e 2 s e wgp;wisojf
S e L -ow Sl 868 55l Jlu 208 1,85 e gl S 0lai & Etlugle 55K -l Il 557 OLE K 55 K e



biology aging

oo 212 4 1981, i Byl e £ GBS piae e dg e 85 Jolt Sl 2

o 3o o 8 8 0 Do e K 018 ) e 3 () S8 LM oLl i § 3k G fl a
Jiter 2 G § S bt § dpane § o 0LaB K ople ol 5 efle 23 s Pl gy 2 s il 5

A &J du\: u\.wa- @b‘ﬁ Ulu; 5 dj:l&-
-méé“dc};"z_S/?afdxli’i-bi-fék@gjf‘wbéfjbdh;wﬁe&bi-ﬁf:@

Jite L Jites K g Il 37,664 3y #6b-piae e o2 S )& 0ple & o e & s § ol iy
Sy b p Vo cpr oor xSy 50k @‘Lﬂw&; o) J 1,755 g s § ool &5 Jolt o s
e e Sl § e e 4 S g e s S1UEL S S i e i G Ls
S oS e e Glaslie § Jl 100,000;5@@5&,,@\, é_}’vﬁ\;&g_;,iwdéu%
L_TL;KL ol d;b&c&_@y&ub j\bﬁcw‘f’ db‘}!dﬁaguﬂ\ -L}}é’,‘u{.‘r*"gu’{b L_; ol
-g}bfb—ou\b\.&»@&&

4359 ) & KU S pae O o p posde e b g er Ol & S ot ol o ool & QL S Ll
e 525 Jolb Olgel o 5 8 it - 3 LS5 0L L 7,617 K 55 KUl e 100,000 5 ) e §
2, Jlu 7,132 0l ATl Jl 1,755 L s

0lat § 0l § O ¢l (gm0l b - OB i b § 5o L et Jl Ol
'U'}V: J.eLi AR dglﬁ i 4(_ OJLN u"\ e ;_}A Q‘j\ Lﬁ‘hb @'Lw i :—L’AF\ d-;w}.))}\ U‘&”{?‘b‘ ‘ﬂ:\;



biology aging THE CLEAN PAPER

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

3 i
: SIMULATION-WINDOW BOUNDARY

I * With progenitor support, no modeled liver failed within 100,000 years: right-censored, not immortal.

i

1

1

1
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One model, two survival thresholds

Threshold-matched reconstruction of final-paper Figure 3b

100 = Normal aging
=== |ndependence
Dependence bounds
= X
& 75- N
E e e T é)e@dence bounds: 146-194
= \
g Median threshold (50%)
#a 501———¢- e
©
Q
(]
3
s 25
\ \ _
0 T — T T — T T T
0 100 200 300 400 500 600

Years

One survivor per 100,000 (0.001%)
Dependence bounds: 210-557

® . @ I
Normal aging: 107 Independence: 470
0 100 200 300 400 500 600
Years

Smooth curves interpolate reported thresholds; they are not raw simulation output.
Bounds are not confidence intervals or forecasts.
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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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press in article ,(2026) Aging npj lfiespan, human on bound upper entropic an impose mutations Somatic al., et Efimov
https://doi.org/10.1038/s41514-026-00421-6

code analysis and model Lab, Aging Computational

https://github.com/ComputationalAginglLab/somatic-mutations—-simulation
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