
Fig. S1: Catalase, Glutathione peroxidase, peroxiredoxin and superoxide dismutase activity is not correlative with lifespan.

(A) Catalase activity in primary fibroblasts from 12 species of rodents, 18 species of primates and 21 species of birds. 

(B) Peroxiredoxin activity in primary fibroblasts from 17 species of rodents, 15 species of primates and 18 species of birds. 

(C) Glutatione peroxidase activity in primary fibroblasts from 17 species of rodents, 15 species of primates and 18 species of birds. 

(D) Superoxide dismutase activity in primary fibroblasts from 17 species of rodents, 15 species of primates and 18 species of birds.

Significance is based on simple linear regression analysis. Error bars if present represent multiple individuals assayed in a species. 

Humans are shown with an ‘H’ but are excluded from statistical analysis. MLS = Maximum recorded species lifespan in years
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Fig. S2: TXNRD2, TXNRD2 and TXNRD3 antibody binding affinity across primate and rodent species

(A) Contrast between antibody binding epitope and published sequences on NCBI for primate species. Note Otolemur garnettii and Tarsius syrichta

were not listed as all species evaluated in figure 2 were contained within the Simiiformes infraorder of which these two species are outside . (B) 

Although the TXNRD3 epitope slightly differed for Hylobatidae this did not effect antibody binding affinity. Shown through an ELISA assay with 

custom produced peptides. (C) The primate species used in figure 2 span 8 families, although sequence data is only avalable of species in 5 of 

these families we consider coverage sufficient to assume the sequences are conserved accross all 8 families. (D) List of primate species in figure 2. 

We considered sequence data sufficient to include all species in analysis. (E) Contrast between antibody binding epitope and published sequences 

on NCBI for rodent species. Note Blesmols (mole rats) were  excluded as these considered species were considered distinct from other rodent 

species. (F - H) Differences in antibody binding affinity determined by ELISA assay against custom synthesized peptides in some species led to the 

exclusion of some rodent groups from analysis in figure 2. 
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Fig. S3: Mitochondrial but not cytosolic thioredoxin reductase activity correlates with lifespan.

Thioredoxin reductase activity in primary fibroblasts from 7 species primates, Cells were divided into mitochondrial and cytosolic 

fractions prior to assay.
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Fig. S4: Protein levels of glutathione reductase has a positive correlation with lifespan amongst primate and rodent 

species.  (A) Representative immunoblots for primate species. (B) Scatterplot for GSR amongst primate species. (C)

Representative immunoblots for rodent species. (D) Scatterplot for GSR amongst primate species. (E) Contrast between antibody 

binding epitope and published sequences on NCBI for primate species. (F) Contrast between antibody binding epitope and 

published sequences on NCBI for rodent species. (G) Slight epitope variations do not effect antibody binding affinity in primates. 

Shown through an ELISA assay with custom synthesized peptides (H) Most epitope variations do not effect antibody binding affinity 

in rodents though antibody binding affinity was altered in Muridea species (I) Muridae species and Castoridae species were 

excluded from evaluation to differences in antibody binding affinity in Muridea and lack of sequence information in Castoridae. 



Fig. S5 Raw data for mass correction in figure 3. Raw and mass corrected data for: (A) TXNRD2 protein content amongst 

species of primates, (B) TXNRD2 protein content amongst species of rodent, (C) TXNRD activity amongst species of primates, (D) 

TXNRD activity amongst species of rodent. ‘Predicted’ values are based on the linear regression of Log10(species body mass) 

plotted against species maximum lifespan, TXNRD activity and TXNRD2 protein levels. “mass-independent’ values are the 

predicted values subtracted from the actual values (residuals from the above plots).
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Fig. S6: Raw data for phylogenetic correction in figure 3. Raw and phylogenetically contrasted data for: (A) TXNRD activity 

amongst species of primates, (B) TXNRD activity amongst species of rodent, (C) TXNRD2 protein content amongst species of 

primates, (D) TXNRD2 protein content amongst species of rodent. A phylogeny was constructed for the species used in each data 

set (weighted based on millions of years, MYA, divergence). Values for common ancestors at each node were calculated. 

Phylogenetic contrasts were performed between each species and it’s closest relative. All contrasts involved the subtraction of the 

shorter lived species from the longer lived species to reduce bias to the distribution.
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Fig. S7: Correlation between thioredoxin reductase 2 protein level and lifespan remains significant after correction of 

mitochondrial load.  (A) Representative immunoblots for primate species. (B) Contrast between porin antibody binding epitope 

and published sequences on NCBI for primate species. (C) Representative immunoblots for rodent species. (D) Contrast between 

porin antibody binding epitope and published sequences on NCBI for rodent species. (E) Scatterplot TXNRD2  for primates 

normalized to porin (F) Scatterplot TXNRD2 for rodents normalized to porin. (G – K) Thioredoxin reductase 2 protein levels in liver 

tissue from Snell dwarf, Papp-A, GHR-/-, liver-specific GHR-/- and NDGA treated mice normalized to porin. (L) p-value table of two-

way ANOVA analysis for B-M). T-test were run only when a significant interaction term was observed. Values are shown in red 

when p < 0.05.
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p  <  0.05

p  <  0.1

p  >  0.1

Fig. S8: mRNA level of Glutatione reductase have no consistent trends in relation to lifespan in primate tissue.

Summarized scatterplots of GSR. Red lines represent trends which are significant at p < 0.05, red dashed lines p < 0.1, black lines 

p > 0.1. N varies from 6 – 12 species. Significance is based on simple linear regression analysis. Plots represents a secondary 

analysis of RNAseq data from (Peng et al., 2015). N varies from 6 – 12 species depending on tissue availability.



Fig. S9: TXNRD2 protein is unchanged in liver tissue from caloric restricted, 

rapamycin, 17-α-estradiol and acarbose treated mice. TXNRD2 protein levels in 

liver tissue from 12 month old mice treated with the above interventions (initiated at 

4 months of age) N = 4.  
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Fig. S10 Lifespan extension from thioredoxin reductase 2 overexpression is robust in both male  and female flies.

(A) Trxr-2 mRNA levels in GS-Da-GAL4>yw mated female flies in the absence and presence of the RU486 which serves to induce the transgene. N 

= 12 per condition. (B) Thioredoxin reductase activity in GS-Da-GAL4>yw mated female flies. N = 12 per condition. (C) Lifespan of GS-Da-

GAL4>yw mated male flies, N ≈ 200. (D) Trxr-2 mRNA levels GS-Da-GAL4>yw mated male flies. Flies are of the same genetic background as 

those in A - C minus the transgene this serves as a control for off target effects. N = 12 per condition. (E) Thioredoxin reductase activity in GS-Da-

GAL4>yw mated male flies. N = 12 per condition. (F) Lifespan of GS-Da-GAL4>yw mated male flies, N ≈ 250. (G-H) Two independent repeats of 

the lifespan of GS-Da-GAL4>UAS-Trxr-2 mated female flies. (I) Independent repeats of the lifespan of GS-Da-GAL4> UAS-Trxr-2 mated male 

flies.  (J) Lifespan of w1118>UAS-Trxr-2 mated female flies, N ≈ 250 (control for off target effects). 
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Fig. S11: Overexpression of Trxr-1 (orthologue of TXNRD1) does not increase lifespan in flies.

(A) Trxr-1 mRNA levels in GS-Da-GAL4>UAS-Trxr-1A mated female flies in the absence and presence of the RU486 inducer. N = 3 

per condition. (B) Trxr-1 mRNA levels in GS-Da-GAL4>UAS-Trxr-1B mated female flies in the absence and presence of the RU486 

inducer. N = 3 per condition. (C) Trxr-1 mRNA levels in GS-Da-GAL4>UAS-Trxr-1C mated female flies in the absence and presence 

of the RU486 inducer. N = 3 per condition. 
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Table S1. p-value table of two-way ANOVA analysis for  figure 4. T-tests were run only when a significant 

interaction term was observed. Values are shown in red when p < 0.05. 



Table S2: Table  of  % change in fly median & maximum lifespan as well as log-rank significance.

Median lifespan is defined as the age at which 50% of flies have died. Maximum lifespan is defined as the 

age at which 90% of flies have died.


