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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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Species Family TXNRD1 TXNRDZ TXNRD3
Human | Homo sapiens | Hominidas | FRSGASI  GEVIOGFALGIRCGASYAQVMRIVG  ATGERPRYLGIOGDK TXNRD3
P LOAGC IHPTCSEEVVKLRISKRSGLDPTVT ~ EYCITSDDLFSLPYC 03
i b TKRSGAS|  GEVTQGFALGIKCGASYAQOVMRTVG  ATGERPRYLGIQGDK -9 9 .
an LOAGC IHPTCSEEVVHKLRISKRSGLDPTVT EYCITSDDLFSLPYC e —e— Other Primates
Bonobo | Pan paniscus | Hominidas | TKRSGAS|  GEVTQGFALGIKCGASYAQVMRTVG  ATGERPRYLGIQGDK = :
L LOAGC IHPTCSEEVWKLRISKRSGLDPTVT  EYCITSDDLFSLPYC < —— Hylobatldae
Gorilla | Gorilla gorilla |  Hominidae | TRRSGASI No sequence data ATGERPRYLGIQGDK Do
LOAGC EYCITSDDLFSLPYC o
orangutan | Pongo aneli Hominidas  |TKRSGASI  GEVTQGFALGIKCGASYAQVMRTVG  ATGERPRYLGIOGDK c 0.2 4
LOAGC IHPTCSEEVVKLRISKRSGLDPTVT _ EYCITSDDLESLPYC 5
sibbon Nomascus \vlobatidas | TWRSGAST  GEVTQGFALGIKCGASYAQVMRTVG  ATGERPRYLGIQGDK) c
il LOAGC IHPTCSEEVVKLRISKRSGLDPTVT _ EYCITSDDLESLHYC =
olive babaon | Papic anubis | Corcopithecidas | TXRSGAST  GEVTOGFALGIKCGASYAQVMRTVG  ATGERPRYLGIQGDK] <o
P P LOAGC IHPTCSEEVWKLRISKRSGLDPTVT  EYCITSDDLFSLPYC >
Groon Monkey| CWOMOSSbUS | (oL iae |THRSGASI  GEVTQGFALGIKCGASYAQVMRTVG  ATGERPRYLGIQGDK T 014
Y| sabaeus P LOAGC IHPTCSEEVVKLRISKRSGLDPTVT  EYCITSDDLFSLPYC o
Rhesus Macaca | oo e |TKRSGAS!  GEVTQGFALGIKCGASYAQVMRTVG  ATGERPRYLGIOGDK e
macaque mulatta ercopithectdac | ) gagc IHPTCSEEVVKLRISKRSGLDPTVT EYCITSDDLFSLPYC =
Cynomolgus | Macaca | o e |TKRSGASI  GEVTQGFALGIKCGASYAQVMRTVG  ATGERPRYLGIQGDK c
ynomely fasicularis P LOAGC IHPTCSEEVVKLRISKRSGLDPTVT  EYCITSDDLFSLPYC <
Snub-nosed | Rhinopithecus | oo o TKRSGAS|  GEVTQGFALGIKCGASYAQVMRTVG  ATGERPRYLGIQGDK 0.0
monkey roxellana ercopthecida® | Laaec IHPTCSEEVVHKL RISKRSGLDPTVT EYCITSDDLESLPYC g
Squirrel Saimiri " THRSGAST _ GEVTQGFALGIKCGASYAGVMRTVG  ATGERPRYLGIOGDK
monkey holiviensis Cehidae LOAGC IHPTCSEEVVKLRISKRSGLDPTVT ___EYCITSDDLESLPYC 1 10 100 1000
Common Callithrix Callitichidas | THRSGAST  GEVTQGFALGIKCGASYAQVMRTVG  ATGERPRYLGIQGDK
marmoset jacchus LOAGC IHPTCSEEVVKLRISKRSGLDPTVT  EYCITSDDLESLPYC .
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) [ [ 9 = 5 & T y ) '
= © S ® 5 3 T = Noisy Douroucouli Aotidae A o +
= O T T 9 O ‘g = L'Hoest's Monkey | Cercopithecid Cer A o A
W o 3 8 £ 5= 8§ Red Tt Pitheciidae ¥ o v
O < O € 0 O X Olive Baboon Cer d Cer ¥ 4 <
Squirrel Monkey Cebidae Saimiriinae A o +
\_—I—‘ Vervet Cercopithecid rcopitheci ¥ 4 <
Woolly Monkey Atelidae Atelinae A o +
Hamadryas Baboon | Cercopithecid. Cercopitheci b R +
C Cer id Cer W o i
Rhesus Cer id Cer J 4 +
Mandrill Cercopithecid Cercopi N o +
Bonobo Hominidae Homininae J 4 +
. s lat Gorilla Hominidae Homininae K K +
equence data Gibbon Hylobatidae - o o o
. No sequence data Orangutan Hominidae Ponginae N o +
Chi Homini Homini < o 4
E Human Hominidae Homininae B B +
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Family Sub-family Species PHRIKATNNKGKEK RHGQEHVEVYHAHYKPL ATGERPRYLGIQGDKEYCITSDDLFSLPYC
Muridae Rus musculus PHRIVATNNKGKEK LHGQEHVEVYHAYYKPL ATGERPRYLGIQGDKEYCITSDDLFSLPYC
Cricetidae Neotominae Peromyscus maniculatus PHKIKATNNKGKEK LHGQEHVEVYHAYYKPL ATGERPRYLGIQGDKEYCITSDDLFSLRYC
Cricetidae Arvicolinae Microtus ochrogaster PHRIKATNNKGKEK LHGQEHVEVYHAYYKPL ATGERPRYLGLQGDKEYCITSDDLFSLPYC
Cricetidae Cricetinae Mesocricetus auratus PHKIKATNMNKGKEK LHGQEHVEVYHAYYKPL ATGERPQYLGIQGDKEYCITSDDLFSLPYC
Caviidae Cavia porcellus PHRIKATNNKGKEK RHGQEHVEVYHAYYKPL ATGERPRYLGIQGDKEYCITSDDLFSLPYC
Sciuridae Ictidomys tridecemlineatus PHRIKATNNKGKEK RHGQEHIEVYHAYYKPL ATGERPRYLGIP GDKEYCISSDDLFSLPYC
Chinchillidae Chinchilla I PHRIKATNIKGKEK RHGQENIEVYHAYYKPL ATGERPRYLGIQGDKEYCITSDDLFSLPYC
Octodontidae Octodon Degus PHRIKATNNKGKEK RHGQGMIEVYHAYYKPL ATGERPRYLGIQGDKEYCITSDDLFSLPYC
Castoridae MO DATA FOR FAMILY MO DATA FOR FAMILY NO DATA FOR FAMILY
Erethizontidae NO DATA FOR FAMILY NO DATA FOR FAMILY NO DATA FOR FAMILY
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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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Species Family Subfamily GSR. Family Sub-family Species AAGRKLAHRLFECKQDSKLDYDNIPTVVF
N - - AAGRKLAHRLFEYK Muridae Hus musculus AAGRKLAHRLFECKQDSKLDYDNIPTVVE
Human Heme sapiens Heminidae Hemininae
ﬁ::ﬁm&ix Cricetidae i v i AAGRKLAHRLFECKEDSKLDYDNIPTVVF
Chimpanzee| Pan troglodytes Hominidae Homininae EDSKLDYNNIPTVVF Cricetidae Arvicolinae Microtus ochrogaster AAGRKLAHRLFECKKDSKLDYDNIPTVUF
Sonshe Pan paniscus Hominidae Homininze AAGRKLAHRLFEYK Cricetidae Cricetinae Cricetulus griseus AAGRKLAHRLFECKEDSKLDYDNIPT\A/F
P EDSKLDYNNIPTVVF Caviidae Cavia porcellus AAGRKLAHRLFECKEDSKLDYDNIPTVVF
Gorilla | Gorilla gorilla Hominidae Homininae ;zﬁ;‘:ﬁ:ﬁ; S.Eimid?e |ctidnm.ystr.ide:en.n|ineatus AAGRKLAHRLFECKEDSKLDYDNIPTVA/F
o N e Hominid pongi AAGRKLAHRLFEYK Chinchillidae Chinchilla lanigera AAGRKLAHRLFECKEDSKLDYDNIPTVVF
ranguian | Penge abell ominidas ONgiNE® | EnSKLDYNNIPTWE Octodontidae Octodon Degus AAGRKLAHRLFECKEDSKLDYDNIPTVVE
. Nomascus ; AAGRKLAHRLFEYK Castorid NO DATA FOR FAMILY
Gibbon leucogenys Hylobatidae 3 EDSKLDYNNIPTWWF s 0 DATA FOR FAMILY
Snub-nosed| Rhinopithecus | Colobi AAGRKLAHRLFEHK
monkey roxellana ercopithecidae olobinae | EDSKLDYNNIPTYVF
_ il _ | AAGRKLAHRLFEHK
rill leucophaeus | Cer EDSKLDYNNIPTVVF G H I
Olive § § | AAGRKLAHRLFEHK
baboon Papie anubis Cercopithecidae | Cercopithecinae EDSKLDYNNIPTVVF e— Hominidae —e— Muridae
. Chlerecebus I T AAGRKLAHRLFEHK / Hylobatidae —v— Arvicolinae Neoiminas ANGRKLAHALFECKEDSKLOYDMPTWE
Grivee zethiops Gereopithecidae. | Cercopithecinae | £ pSKLOYNNIPTVWE —v— Cercopithecidae ©— Cricetidae / Caviidae Sigmodontinas
Green Chlorocebus . ithecinae | PABRKLAHRLFEHK | Cebidae it / Sciuridae / Chinchillidae
monkey sabacus Cercopithecidas | Cercopithecinas | o 5o Hunomn e ~ 12 | Callitichidae 515 | Octidonidac vivolinas AGRKLARLFECKKDSKLOTOMPTIVE
Crabeating | Macaca Cercopithecidae | Carcopithecinae | FACRKLAHRLFEHK < = T
macaque | fascicularis EDSKLDYNNIPTVWF 5 g Cricetinae AAGRKLAKRLFECKEDSKLOYONPTVYE
g I
':::;fe Macaca mulatta | Cercopithecidae | Cercopithecinae ;g?r;‘::ﬁ:m’; 'g g /e Muride:
Angola Colubus Corcopithecidae | Cercopithecinae | AAGRKLAHRLFEHK = 2z A cosilzrad
colobus | angolensis | Cercepithecidse | Cercopithecinze | 1ol ooy 3 gos TP —r—
Squirrel Saimiri g ___ AAGRKLAHRLFEHK k] £ Erethizontidae
monkey | boliviensis Cebidae Saimiriinae | £ p L DYNNIPTWF = < C s
5 AAGRKLAHRLFEHK &
ommeon . . L .
marmeset Callithriz jacchus|  Callitrichidae EDSKLDYNNIPTVVF i 10 100 1 10 100 5 MGRKLY
L Sciuridae AscRKLMRLFECKEDSKLOYONPTWE

Antibody loaded (ug/ml)

Antibody loaded (ug/ml)

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 (l) Muridae species and Castoridae species were
excluded from evaluation to differences in antibody binding affinity in Muridea and lack of sequence information in Castoridae.
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Olive Baboon 25| 24000) 4.33) 15.03] 4515 43.07| -1T65| -24.35 ervet ) SE20 | 575 | 4935 F5.00[3F60 [ -£5F ) 44.205
Common squirrel monkey 30 325 241 T3 2556 19.44| 4.52] -TEG Common woolly monkey 2| TESO | SEE | 107.50] 57099820 [ -foF AL
Wervet | 5620 35| 13.6T| 3653 32.53| -5.53| -1666 Hamadryas Baboon S8 15000 | 426 | 15099 428591098 [ SR8 | o004
Common woolly monkey S2)  TES0) S&0) 1493 F621 407 621 1954 Rhesus Macaque 40| 5235|552 | TRETE[ 37589930 [ =24 -23.54
Hamadryas Baboon S5 15000 426 1ET0) 4340 4053 -FA0| 2425 Ried-capped mangabey 46| 5455 | 556 | 12892 3555[101.43 [ 247 26.63
Cynemalgus I3 6363 3.80| 2034 3T.09| 3344 13| 1340 Eonobo 55) 39925 |4.60 | ME03| d4E29| 122556 S0 2525
Rhezus Macaque 40| S235) 393 24.54| 3FSES5[ 353 135 1047 Gorilla 55) 133542 515 11556 567314160 | -L5F | -26.04
Plandrill 40| 23000) 4.36) 34.09| A4.59| 4276|453 -5ET Orangutan 53 G445 |48 | 13572 S154[13004 [ N4E 365
EBonobo 55| 33325| 4.60| 7655 45.24| 46.76| G676 30.03) Chimpanae: 53| 44354 [4.65 | 16056] 4340)124.66 | Anan | 3530
Gorilla 55133542 515| 9331 55.585| S55.86| -045) 3746
white-handed gibbon SB|  GEI0) 583 §213] 3T.50| 33.33) 15.50] 4520
Orangutan 53] BA4TS) 451 5364 5115| 50.24| T.85 340
Chimpanzee 53] 44354) 465 4110] 4537 47.63| 10.43] 653
2 = |= |5 |5 g e |=zl3 |52
= 3 ] ] = -] -]
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mouse 4 21 13| 1062 556| 40&3| -156] 2374 Golden Hamster 4 105 2.02] 1257 9.43[ 1533.42]  -5.23| -60.55
meadaw vale 4 43| 163| 40| e70| 6557 -270| -25.55 wild Houze Mouse 4 21 131 90.7e) 452 NS4 052 2288
cokkon rat H 135 227 2434 s42| w3as| -s22| -tAm Cotton Rat 5 185) 2.27| 93.83] 105513954 -565| -46.01
prairic wels 5 40| 1e0] szen] eas| epos] aas]  q1as Gerbil ] 53] A4TH) 9305 TA6[ 125.05) -0.86( -3130
aldficld mouse & 14 115] BOET 07| 2336 045 30T African Grass Rat T N0 2.04] 4147  235[ 13367 -2.63) -52.20
gerbil B sxl 113| 4a7s|  es0| esez| -050| -23.44 Cactus Mouze T 25] 140] 140.53 4.31) 16.03] 243] 2473
nile kusu T 110] 2.04]| 12452 T.75| &a.05] -105] 3547 13-lined Ground Squirrel [ 173) 2.24| 16163 1065 133.02) -2.74] 4247
13-lined ground squirrel ] 173 2.24| 12166  &.53) 1001.35[ -0.43] 1363 Dieer Mouse G 2] 13) 13) 452 NET4] 598 T.3T)
white footed mouse [ 23] 136 3343 57| 4413) 243 -6.05 Chipmunk 0 36| 158 151.27) 553 132.05) 057 13.22
deer mouse S 2 13| s4T0 CEE| 4053 274 13.81 Ried Squirrel 0 200) 2.30f 186.53]  1.12) 14076  -1.32] 4613
chipmunk 10 26| 1833|4395 57| &544| 193] 3533 Guinea Pig 12 T23| 2.56) 159.24| 1495 156.03) 238 3.15)
red squirrel 10 200) 2.50) 300§ S52| 10645 128 1611 Dizqu 4 235] 237 192.35] 1160[ 14267| 240) 5028
prairic dog 1 125 305 16777 10.76( 15570 0.24| 3207 Fox Squirrel 16 S00) 230f 213.74] 1526] 157.21] 0.74| 5653
quinea pig 12 T25]  2.866) 16365 10.20| 143.22| 1.50] 2643 Chinchilla T 643 281 15551 4.60] 15461 260] -110
American Beaver 23| 20250 4.51) 14542 24.90] 135.54| 150 -50.02
Morth American Porcuping 23 SO00| 3.95) 180.45) 22,35 185.55 105] 4.3
Gray squirrel 24 533 273 2125 14.04] 152.33)  A56| 5353

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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Predicted traits of ancestor

Species connected by node

Marmoset to Tamerin
Node A to Woolly monkey
Node B to Red titi
L'Hoests monkey to ¥ervet
Olive baboon to Hamadryas baboon
Node E to Red-capped mangabey
Node F to Bhesus macaque
Node D to Node G
Bonobo to Chimpanzee
MNode | to Gorilla
MNode J to Orangutan
Node H to Node K
Node C to Node L
Node M to Mouse lemur

MYA MLS TXMRD activity

1& 185 59.4
23 2.7 706
26 221 27
K 275 623
1 325 1074
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3 57.2 153.3
k] 5E6.5 138.2
21 57.4 126.6
3 496 19.9
43 38.2 1004
78 I8 209

FPhalogenetic contrast
MLS Contrast TXMBD Contrast
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6.7 =259
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135 2007
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4.4 144
1.8 378
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FPredicted traits of ancestor

Species connected by node
House mouse to African grass rat
Node A to Gerbil
Cactus mouse to Deer mouse
Node C to Cotton rat
Node D to Golden hamster
Node B to Node E
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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.



l \ B Spacies Family Subfamily Porin

Human | Homo saplens |  Hominidae Homininas _[NDGTEFGGSIVGK
TXNRD2 I Pantroglodytes | Hominidae Homininae [NDGTEFGGSIYQK
Bonobo Pan paniscus Hominidae Homininae INDGTEFGGSIYQK
Gorilla Gorilla gorilla Hominidae Homininae [NDGTEFGGSIYQK
Porin - e, - Orangutan | Pongo abelil Hominidae Ponginae _[NDGTEFGGSIYQK
- - -
Gibbon Nosasous Hylobatidae s INDGTEFGGSIYaK
leucogenys
BENESERESDTNDES Snub-nosed| Rhinopithecus
533E58E583388 ssoctias et " | corcopithecidae | colobinae  [NDGTEFGGSIYAK
£88z25g£5225= orilt Mandrillus | ¢ opithecidae | Corcopithacinae [NDGTEFGGSIYOK
E2z2fz=88238328 leucophasus
=Z:Z+- 2 =P Oiive
ZEE=Z0 ¢3 EM babaan | Paplosnubls | Cercopithecidae | Cercopithacinae [NDGTEFGGSIYQK
SE=Solw 2t S8
) =.= S >
£ 2% ‘2 § S s é = "‘;’::_"' c""::‘.;':"‘ Carcopithecidae | Carcopithacinae [NDGTEFGGSIYQK
E 55, ZE 5 |
oS gitz a £ Sooty atys INDGTEFGGSIYQK
S 2 5 mangabey
2 .
Hgted Masaca Carcopithecidae | Cercopithecinas [NDGTEFGGSIYQK
‘—#—/-—l macaque | nemestrina
Rhesus
MLS (16.5-122.5 yr) macaque | Macaca mulatta | Cercopithecidae | Carcopithecinae [NOGTEFGGSIYQK
Crab-eating [ Macaca . .
NDG
macaque | _fascicularis
Squlrel Salmie Cabidae Saimiriinas  [NDGTEFGGSIYQK
monkey boliviensis
TXNRD2 I - Common ¢ yignrix jacchus|  Callitrichidas . NDGTEFGGSIYQK
marmoset
Porin [~
@ -«
3 ZR™
3 o @ Porin
£ z = Family sub-family Spedies NDGTEFGGSIYQK
b4 2 Muridae Mus musculus NDGTEFGGSIYQK
H = Cricetidae | Neotominae | Peromyscus maniculatus | NDGTEFGGSIYGK
= Cricetidae | Arvicolinae |  Microtus ochrogaster NDGTEFGGSIYQK
Cricotidae | Cricotinae | Mesocricotus auratus NDGTEFGGSIYQK
Gaviidae CGavia parcellus NDGTEFGGSIYaK
Sduridae Ictide NDGTEFGGSIYQK
Chinchillidae Chinchilla lanigera NDGTEFGGSIYQK
Octodontidae Octodon Degus NDGTEFGGSIYQK
Castoridae NO DATA FOR FAMILY
Erethizontidae O DATA FOR FAMILY
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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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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.
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Fig. S9: TXNRD2 protein is unchanged in liver tissue from caloric restricted,
rapamycin, 17-a-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 w!118>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.



2-way ANOVA T-test
Type®
Type Sex Sex d Q
Snell [<0.001 0723 0.761
Papp-A [|< 0.001 0.051 0.342
GHR-- [< 0.001<0.001 0.510
Li_GHR-/-{ 0.450 < 0.001 0.453
NDGA | 0.008 0018 0433
Snell < 0.001<0.001 0.012
£ Papp-A [ 0009 0311 0413
Z GHR+4- | 0.011 0217 0.0220.0360.131
& Li_GHR+-{ 09 0.192 0922
NDGA | 0.069 0.001 0.035)0.0220.311

TXNRD2

TXNRD

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.



GS-Da-GAL4 GS-Tub5-GAL4 GS-elav-GAL4 GS-tigs-GAL4
Median Maximum Median Maximum Median Maximum Median Maximum
(50%) (90%) (50%) (90%) (50%) (90%) (50%) (90%)
Median (% change) +9.7 +5.8 -0.5 +3.7 +3.7 +0.7 +2.6 +2.3
UAS-Trxr-2 (average of 3 lifespans)
Logrank (p-value) < 0.001 0.04 0.02 < 0.001
Median (% change) +0.9 +0.2 +0.2 +0.1
UAS-Trxr-1A Logrank (p-value) 0.03 0.265
Median (% change) =11 +2.3 +2.9 +5.3 -0.5 +0.4 +0.5 0.0
UAS-Tar-1B 1 | ogrank (p-value) 0.53 <0.001 0.937 0.241
Median (% change) +1.0 +2.6 -3.0 -0.2
UAS-Trxr-1C
r Logrank (p-value) 0.331 0.01
Median (% change) -0.6 +0.3 -3.4 -0.3 +1.0 +2.1 -2.0 0.0
yw Logrank (p-value) 0.51 0.84 0.124 0.265

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.



