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No human data.

No human data.

No human data.

No human data.

No human data.

For C. elegans experiments, we follow the standard practice of including ~100 animals per test group for each lifespan study, and repeating

our work in minimum duplicate (usually triplicate). A sample size of 100 animals provides 80% power to detect a 10% change in lifespan, and
95% power to detect a 20% change in lifespan (PMID28713422). The two included mouse studies were designed as pilot studies, and were
therefore known to be underpowered to detect differences. For the 3HAA diet study, we included all available mice (only males). For the
HAAO knockout mouse study we bred mice and included individuals until we reached a minimal group size of 15 per sex per genotype (wild
type and homozygous Haao knockout). This study was designed as a pilot study. Sample size was not selected to optimize power; however, we

added mice to a minimum of 15 mice/sex/group, which corresponds to 75% power to detect a 20% change in lifespan in the combined group,
and 50% power to detect a 20% change in lifespan in each sex. Both were designed as pilot studies; sample size was not determined.

Data were excluded for C. elegans studies only if the worms fled the plate (in which case they are not recorded in the study), following
standard practice. For mouse studies, we censored mice that died of causes unrelated to aging. This is usually young male mice that die from
fighting, but also includes incidental deaths from flooded cages or similar situations.

For worm experiments, most experiments were repeated in triplicate or greater, with a few only conducted in duplicate. While most
observations replicated, for experiments in which the outcome was not consistent between 2 to 3 replicates, at least one additional replicate
was added to resolve the outcome. The mouse studies were intended as pilot studies, and extremely resource limited. We have not replicated
these studies yet, but intend to do so once we have sufficient funding. The strength of our interpretation explicitly takes the replication issue
into account for the mouse studies.

C. elegans experimental animal are all randomly selected from the same populations where possible (or parallel populations grown on the
same batch of plates for comparison between different strains). All strains are periodically thawed from frozen stocks and passaged for
several generation on well-fed plates before experiments are conducted. Mice in the 3HAA diet study were randomly assigned to each diet by
cage. Mice in the Haao knockout study were bred from heterozygous parents. All surviving wild type and homozygous knockout mice were
selected from litters during the breeding period following genotyping (i.e., random selection of animals from each genotype from the same
litters).

For C. elegans studies, individuals scoring experiments were blinded to the groups by a second individual, and not unblinded until the study
was complete. For mouse studies, mice fed 3HAA and Haao knockout mice are not visually or behaviorally distinguishable from their
respective controls. Technicians working with the mice were blinded to the test groups while experiments were conducted.
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Materials & experimental systems
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Antibodies
Antibodies used

Validation

Eukaryotic cell lines
Policy information about cell lines and Sex and Gender in Research

Cell line source(s)

Authentication

Mycoplasma contamination

Commonly misidentified lines
(See ICLAC register)

Animals and other research organisms
Policy information about studies involving animals; ARRIVE guidelines recommended for reporting animal research, and Sex and Gender in
Research

Laboratory animals

The following antibodies were used: anti-Nrf2 (primary; Abcam ab62352, clone EP1808Y), anti"!-actin (primary; Cell Signaling
Technology 3700S, clone 8H10D10), goat anti-mouse IgG2b heavy chain (HRP) preabsorbed (secondary; Abcam ab98703, polyclonal)
and goat anti-rabbit IgG2b heavy chain (HRP) preabsorbed (secondary; Santa Cruz Biotechnology sc-2004, polyclonal). Primary
antibodies were used at a 1:1000 dilution. Secondary antibodies were used at a 1:3000 dilution.

Abcam ab62352 was validated for Western blot by the manufacturer in human NRF2 knockout cells and has been used in more than
400 publications (e.g., PMID34369898). CST 3700S was validated for Western blot by the manufacturer across many mammalian
species, including multiple human cell types, and has been used used in more than 4000 publications (e.g., PMID37106272). Abcam
ab98703 was validated by the manufacturer for Western blot in human and rat cells and has been used in 2 publications
(PMID36222485, PMID32759326). Santa Cruz Biotechnology sc-2004 was validated for Western blot by the manufacturer in multiple
human cell lines and has been used in more than 1000 publications (e.g., PMID29955039).

PANC-1 and SK-Hep1 were both obtained from the University of Arizona Cancer Experimental Mouse Shared Resource.

Cell lines were authenticated by the University of Arizona Cancer Experimental Mouse Shared Resource by morphology and
STR profiling.

All cell lines tested negative for mycoplasma

No commonly misidentified lines were used in this work.

The 3HAA diet mouse study used C57B6L/6J mice. Mice were obtained from The Jackson Laboratory at 27 months of age and
monitored for remaining lifespan. Additional phenotyping was conducted at 27 months of age, and between 30 and 32 months of
age. The Haao knockout study was conducted in the C57BL/6N background bearing the Haaotm1b(KOMP)Mbp allele (knockout line
provided by the international mouse phenotyping consortium). Mice were bred in house at the University of Arizona and monitored
throughout life to determine lifespan Phenotyping was conducted for subsets of mice at 4, 6, 12, 18, and 30 months of age. Specific
ages for each experiment are noted in the Results and Methods section.

The following strains were obtained from the Caenorhabditis Genetic Center (CGC) in the College of Biological Sciences at the
University of Minnesota: daf 16(mu86) I (CF1038), eat 2(ad465) II (DA465), hif 1(ia4) V (ZG31), rsks 1(ok1255) III (RB1206), sir 2.1
(ok434) IV (VC199), rrf-1(pk1417) I (MAH23)53, rde-1(ne219) V; kzIs9[(pKK1260) lin-26p::NLS::GFP + (pKK1253) lin-26p::rde-1 + rol-6
(su1006)] (NR222), lin 15B(n744) X; uIs57[unc-119p::YFP + unc-119p::sid-1 + mec-6p::mec-6] (TU3335), rde-1(ne219) V; kbIs7
[nhx-2p::rde-1 + rol-6(su1006)] (VP303), rde-1(ne300) V; neIs9[myo-3::HA::RDE-1 + rol-6(su1006)] X (WM118), wgIs341
[skn-1::TY1::EGFP::3xFLAG + unc-119(+)] (OP341), dvIs19[(pAF15)gst-4p::GFP::NLS] (CL2166), ldIs3[gcs-1p::GFP + rol-6(su1006)]
(LD1171)54, muIs84[(pAD76) sod-3p::GFP + rol-6(su1006)] (CF1553), skn-1(zj15) IV (QV225), and jrIs1[rpl-17p::HyPer + unc-119(+)]
(JV1)17 . Strains kynu-1(tm4924) X (FX04924; backcrossed 6x to N2 to create strain GLS129) and haao-1(tm4627) V (FX04627;
backcrossed 6x to N2 to create strain GLS130) were obtained from the C. elegans National Bioresource Project (NBRP) at the School
of Medicine at the Tokyo Women’s Medical University. Wild type (N2) worms were originally obtained from Dr. Matt Kaeberlein
(University of Washington, Seattle, WA, USA). Strain RB1206 was generated by the C. elegans Gene Knockout Project at the
Oklahoma Medical Research Foundation as part of the International C. elegans Gene Knockout Consortium55. Strain VC199 was
generated by the C. elegans Reverse Genetics Core Facility at the University of British Columbia as part of the International C. elegans
Gene Knockout Consortium55. Strain OP341 was constructed as part of the Regulatory Element Project, part of modENCODE56.
Strain TU3335 was created by Calixto et al57. Strain VP303 was created by Espelt et al58. Strain LD1171 was created by Wang et al54.
Strain haao-1(tm4627) V kynu-1(tm4924) X (GLS147) was generated by crossing GLS129 to GLS130. Strains haao-1
(syb2665)::wrmscarlet (PHX2665) and kynu-1(syb2691)::wrmscarlet (PHX2691) were created for this work using CRISPR/Cas9 precise
gene insertion by SunyBiotech Corporation. All worms were bred in house at the University of Arizona. For lifespan studies, animals




