Regulatory architecture inferred from comparative genetic evidence

Core regulators (controlled aging effects in =3 experimental systems)
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Growth input (AP)

INSR / IGF1R
PDPK1 - AKT1/2/3
MTOR - RPS6KB1/2
nutrient transporters
(SLC13A family)

~
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Brakes (AR)

PTEN
AMPK (PRKAA1/2, PRKAG1)
FOXO1/3/4
SIRT1 / SIRT6

~
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Damage sensing

ATM / CHEK2, PARP1
TERT (telomeres)
ERCC1 / XRCC6
LMNA / ZMPSTE24
TP53: AP in fly and
human cells, AR in mouse

-

Quality control (AR)

autophagy: ATG3/5/7,
BECN1, GABARAP, WIPI1

redox: SOD1/2, TXN,
PRDX1/2, CAT, FXN, G6PD

UPR: ERN1/2, HSPA5

~

Mammalian senescence outputs (mainly human-cell evidence; limited organismal lifespan data)

_——

commitment to the
senescent state

Cell-cycle lock

p21 (CDKN1A: mouse + human)
pl6INK4a (CDKN2A) / RB1
(human-cell evidence only)

Secretory output (SASP)

NF-kB (RELA), C/EBPB
GATA4, IL6
(human-cell evidence only)

Survival shield
BCL-xL (BCL2L1)
anti-apoptotic
(human-cell evidence only)

For comparison: programs discovered by the same strategy

Programmed cell death (C. elegans » human)

CED-9/BCL-2 < CED-4/APAF1 - CED-3/ caspase

one conserved executor; 131 deaths in an invariant lineage

Autophagy (yeast - human)

TOR — ATG1l/ULK1 - ATG core (ATG5, ATG7 ...)
one conserved machine; ATG genes reappear above as AR




