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Supplemental Methods

Proteasomal activity assay. Proteasomal activity was measured using the Proteasome-Glo
Chymotrypsin-Like and Caspase-Like Cell-Based Assays from Promega (#G8660, #G8860,
Madison, WI) according to the manufacturer’s instructions. Briefly, primary lung fibroblasts
(15,000 cells/well) from young or old female C57BL/6 mice were plated onto a 96 well
(white walled) tissue culture plate and incubated in DMEM supplemented with 10% fetal
bovine serum (FBS) and 1% antibiotic-antimycotic solution in a humidified incubator with
5% CO2. After attachment, cells were treated with or without the addition of 5 uM
sulforaphane for 6 hours. Afterwards, some fibroblasts were incubated in the presence of a
proteasome inhibitor lactacystin (10uM, Cayman Chemical, Ann Arbor, MI) for 2 hours to
identify nonspecific protease activity not related to the proteasome. The Proteasome-Glo
Cell-Based Reagent (100ul) was then added to each sample and mixed for 2 min at 700 rpm
using a plate shaker. Samples were incubated at room temperature for 10 minutes prior to the
measurement of luminescence using a Luminoskan Ascent Luminometer (Labsystems,
Helsinki, Finland). Samples were normalized to total protein measured using protein assay
dye (Bio-Rad, Hercules, CA) and values were reported as relative luciferase units.



Supplemental Figure 1 shows proteasomal activity is lower in old cells,
and sulforaphane treatment restores caspase-like, but not chymotrypsin-
like, proteasomal activity. This figure is related to Table 1 and described
in the 4 paragraph of the Discussion section.
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SUPPLEMENTAL FIGURE 1: Caspase-like (top) and chymotrypsin-like
(bottom) proteasomal activity. Fibroblasts were isolated from the lungs of 2
Young (#1 and #2) and 2 Old (#1 and #2) female C57BL/6J mice. Caspase-like
and chymotrypsin-like proteasomal activity were measured before and after
induction of Slc7all activity with sulforaphane as described in Supplemental
Methods. Both types of proteasomal activity were lower in old cells, but
sulforaphane treatment restored only caspase-like proteasomal activity.
Fibroblasts from 2 different young mice had similar caspase- and chymotrypsin-
like activities. Fibroblasts from both old mice had lower activities than either
young mouse, but one biological replicate had even lower chymotrypsin-like
activity than the other. Six wells were plated for each condition. * - p<0.05 by 2-
way ANOVA and Tukey’s post-hoc test.
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Supplemental Table 1 lists the total 104 proteins with age-dependent Slc7al 1-responsive cysteine residues. Those proteins contain at least one cyteine whose redox state
becomes more oxidized or reduced with aging and is reversible by Slc7al1 overexpression. This table is related to Figure 4(b) and Table 1 and described in the Results
section 3.2. The proteins in this table are used as input for Ingenuity Pathway Analysis.

SUPPLEMENTAL TABLE 1A: Proteins with cysteines whose redox state became more oxidized with aging and restored by Slc7all overexpression

Seauence Protein Descrintion Protein Groun Accessions Modifications
CTTDHISAAGPWI K Aco2  Aconitate hvdratase. mitochondrial OS=Mus musculus OX=10090 GN=Aco2 PR=1 SV=1 - TACON MOIISF1 099KI0 ClliodaTMTénlex)
ACLISLGYDVENDR Actnd  Alnha-actinin-4 OS=Mus musculus OX=10090 GN=Actnd PE=1 SV=1 - TACTN4 MOUSF1 P57780 C2(i0daTMTénlex)

YSYVCPDIVK Actr3 Actin-related nrotein 3 OS=Mus musculus OX=10090 GN=Actr3 PR=1 SV=3 - TARP3 MOUISE] 0991Y9 C5(iodaTMTénlex)
VCILILGCGISTGYGAAVNTAK AdhS  Alcohol dehvdrasenase class-3 OS=Mus musculus OX=10090 GN=Adh5 PF=1 SV=3 - TADHX MOUISE] P2RATA C2(i0daTMTénlex): ColiodoTMTénlex)
DCEDPNPLIR An2hl  AP-2 comnlex subunit heta OS=Mus museulus OX=10090 GN=An2h1 PE=1 SV=1 - TAP2RI MOUSF] 09DRGA C2(i0daTMTénlex)
EEAPDIT.CLORTK Anex] DNA-(anurinic or anvrimidinic site) lvase OS=Mus musenlus OX=10000 GN=Anex| PE=1 SV=2 - TAPEX1 MOUISF1 P2RISY CR(iodaTMTénlex)
NIAFFSTNCVEGTAR Atnlal  Sodium/notassium-transnorting ATPase subunit alnha-1 OS=Mus musculus OX=10090 GN=Atn1al PE=1 SV=1 -TATIAT MOUISFI ORVDN2 C9(iodaTMTénlex)

CGLOFIGNVASR Atxn10  Ataxin-10 OS=Mus musculus OX=10090 GN=Atxn10 PE=1 SV=2 - TATX10 MOUSF] PIR6SR ClliodaTMTénlex)

INSITVDNCK Canl Adenvlvl evelase-associated nrotein 1 OS=Mus musculus OX=10000 GN=Can1 PE=1 SV=4 - [CAP1 MOUSF] P40124 C9(iodaTMTénlex)

TNGFGIDTCR Cannsl  Calnain small subunit 1 0S=Mus musculus OX=10090 GN=Canns| PE=1 SV=1 - [CPNSI MOUSF] 088456 C9(iodaTMTénlex)

CAOAOTGIDI STCTK Cear2 Mus musenlus OX=10090 GN=Cear2 PE=1 SV=2 - [CCAR2 MOUSF] ORVDP4 ClliodoTMTénlex): C13(i0doTMTénlex)
DVEREDIFFICK Cotd. E - ITCPD MOUSE] PRO3IS C11(0doTMTénlex)

TALEOOOLICK Chern  Calcinm homeostasis endonlasmic reticnlum nrotein OS=Mus musculus OX=10090 GN=Chern PE=1 SV=1 - [CHERP MOUSE1 ORCG7Z0 C106i0doTMTénlex)

AVIDLVDOCPK Cmnk2  TIMP-CMP kinase 2. mitochondrial OS=Mus musculus OX=10090 GN=Cmnk2 PE=1 SV=2 - [CMPK2 MOUSF] 031507 C9(iodaTMTénlex)

DGITCELINK Cnn3 Calnonin-3 OS=Mus musenlus OX=10090 GN=Cnn3 PE=1 SV=1 - [CNN3 MOIUISF1 09DAW9 ChliodaTMTénlex)

COOLAAYGITFK Consd  COPY sisnalosome comnlex subunit 4 0S=Mus museulus OX=10090 GN=Cons4 PR=1 SV=1 - [CSNd MOUSE] 0OR8544 ClliodaTMTénlex)

YOOGDFGYCPR Csnk2h  Casein kinase TT subunit heta OS=Mus musenlus OX=10000 GN=Csnk2h PE=1 SV=1 - [CSK2R MOUSF] PATRTI C9(iodaTMTénlex)
T.SVACFYGGTPYGGOIRR Ndx21 Nucleolar RNA helicase 2 0S=Mus musculus OX=10090 GN=Ddx21 PR=1 SV=3 - IDDX21 MOUISF1 00TIKS C5(i0daTMTénlex)

HFILDECDK DAx39h  Snliceosome RNA helicase Ddx39h OS=Mus musculus OX=10090 GN=Ddx39h PE=1 SV=1 - INDX39R MOUSF] 097.1IN5 C7(i0daTMTénlex)
VRPCVVYGGARIGOOIR Ddx3x  ATP-denendent RNA helicase DDX3X OS=Mus musenlus O SV=3 - IDDX3X MOUSE] 062167 CaliodaTMTénlex)

GNEFEDYCTK Ddx6  Prohable ATP-denendent RNA helicase DDX6 OS=Mus mus 1.SV=1-IDNX6 MOUSE] P54823 CR(iodaTMTénlex)
GLYDGPVCEVSVTPK Dovsl2 Dihvdronvrimidinase-related nrotein 2 0S=Mus musculus 0 -IDPYI2 MOUISEI 008553 CR(iodaTMTénlex)

CYLTMTOALFAR Dvnclhl  Cvionlasmic dvnein 1 heavy chain 1 OS=Mus musenlus OX=10090 GN: -IDYHCT MOUSE 00THU4 ClliodaTMTénlex): MS(Oxidation)
FETVSERESNVI CT.SK Fef2 P5R252. C11(0doTMTénlex)

GTTERICOTYTR Fifle SV=1 - [RIF3C. MOUSF ORRIR4 C7(i0daTMTénlex)

TATWTTECENR Fifde - [TF4F. MOUSE] P630T3 CR(iodaTMTénlex)
CAVVDVPFGGAK Gludl G > del o itacl 0090 G - TNDHE3 MOUSE P26443 ClliodaTMTénlex)

ITOSSI TICFPEY TGANK Gnai2. anine nucleotide-hinding nrotein G(i) subunit aloha-2 0S=Mus musculus OX=10090 GN=Gnai2 PR=1 SV=5 - [GNAT2 MOUSE1 PORTS2. C9(iodaTMTénlex)
ACADATISOITNNIDPVGR Gnhl  Guanine nucleotide-hinding nrotein G(IVG(SVG(T) subunit heta-1 OS 0090 GN=Gnh1 PE=1 SV=3 - [GRR1 MOUSF] P6IRT4 C2(i0daTMTénlex)

CGDLVFAK Hdof  Henatoma-derived orowth factor OS=Mus musculus OX=10090 GN: -THDGF MOTISF1 P51859 ClliodaTMTénlex)

TCNCETEDYGEK Hnmnu  Tsoform 2 of Heterogseneons nuclear rihonucleanrotein 1 OS=Mus musculus OX=10090 GN=Hnrnnu - THNRPU MOUSE] ORVEK3-2 C2(i0daTMTénlex): C4(iodoTMTénlex)
AFOVWCVGNEATVGPR Hsd17h12 Verv-lono-chain 3-0x0acvl-CoA reductase OS=Mus muscnlus OX=10090 GN: -IDHR12 MOUSE] 070503 ChliodaTMTénlex)
TECARMDCERGWATTK Tl Interfe duced nrotein with tet entide reneats 1 OS=Mus muscy itl PR=1 SV=2 - [TFITI MOUISF1 064282 C3liodaTMTénlex): M6(Oxidation): CR(iodoTMTénlex)
TASAYGATELODYCGR Toals3bn  Galectin-3-hinding nrotein OS=Mus musculus OX=10090 G - L.G3RP MOUSE1 007797 C14(i0doTMTénlex)

COSITEDIEFR Tmnhl  Lamin-R1 OS=Mus musenlus OX=10090 GN=I.mnh1 PE=1 SV=3 - [l MNR1 MOUISE] P14733 ClliodaTMTénlex)

T.VCGDHSFVK Mnda  Tsoform 2 of Interferon-activahle nrofein 205-R OS=Mus musenlus OX=10090 GN=Mnda - [TFISR MOUSF1 PODOVI-2 C3liodaTMTénlex)

HHITPLI SAVYEGHVSCVK Minnl Mvotronhin OS=Mus musculus OX=10090 GN=Mtnn PE=1 SV=2 - IMTPN MOUSF] P62774 C17(0doTMTénlex)

KOFIERICHDI FAR Mvh9  Mvasin-9 OS=Mus musculus OX=10090 GN=Mvh9 PE=1 SV=4 - IMYH9 MOUSF] ORVDDS CR(GiodaTMTénlex)
TMTDTINEPITL.CR Nars  Asnaragine-fRNA liase. evionlasmic OS=Mus musenlus OX=10090 GN=Nars PE=1 SV=2 - [SYNC MOUSF] ORRP47 M2(Oxidation): C13(iodoTMTénlex)
TSDNITYCK NonS®  Nucleolar nrotein 58 OS=Mus musenlus OX=10090 GN=Non3& PE=1 SV=1 - INOPS8 MOUISE1 06DFW4 C9(indaTMTénlex)

VPFPIPEPDGCK Nnc2  NPC intracellular cholesterol transnorter 2 OS=Mus musculus OX=10000 GN=Nnc2 PE=1 SV=1 - INPC2 MOUISF1 097010 C11(0doTMTénlex)
CGITVSOVSNWFGNK Phxl  Tsoform PRX1h of Pre-R-cell leukemia transcrintion factor 1 OS=Mus musculus OX=10090 GN=Phx1 - TPRX1 MOUSF] P41778-2 ClliodaTMTénlex)

ACTGSINMTLOR PdlimS  PDZ and 1.IM domain nrotein § OS=Mus musenlus OX=10090 GN=Pdlim5 PE=1 SV=4 - [PDII5 MOUSE1 ORCIS1 C2(i0daTMTénlex): MR(Oxidation)
FEVFSSSDTNPDMAFCK Plod3 I 2 3 0S=Mus musculus OX=10090 GN=Plod3 PE=1 SV=1 - [PL.OD3 MOUISE] O9ROF1 M12(Oxidation): C15(i0doTMTénlex)
DHINTPGFCGONPIR Pon Purine nucleoside nhosnhorvlase OS=Mus muscnlus OX=10090 GN=Pnn PE=1 SV=2 - [PNPH MOUISE1 P23492 C9(indaTMTénlex)

EVGETILYYGCR Por  NADPH--cvtachrome P450 reductase OS=Mus musculus OX=10090 GN=Por PR=1 SV=2 - INCPR MOUSF1 P37040 C11(0doTMTénlex)
GISCMNTTVSESPFK Pral  Tnoreanic nvronhosnhatase OS=Mus musculus OX=10090 GN=Pnal PE=1 SV=1 - [[PYR MOUSE] 09DR19 CaliodaTMTénlex): MS(Oxidation)
OLVTNACTIK Prmtl  Tsoform 3 of Protein aroinine N-methvltransferase 1 0S=Mus musculus OX=10090 GN=Prmt1 - TANM1 MOUSE] 00ITF0-3 C7(i0daTMTénlex)

YGYRIPVDMICK Psma6  Proteasome subunit alnha tvne-6 OS=Mus musculus OX=10090 GN=Psma6 PE=1 SV=1 - [PSA6 MOUISF1 0901M9 MO(Oxidation): C11(iodoTMTénlex)
TTANATYCPPK Psmdl1 268 nroteasome non-ATPase resulatory subunit 11 OS=Mus musenlus OX=10090 GN=Psmd11 PE=1 SV=3 - [PSD11 MOUSE] ORRG32 CR(iodaTMTénlex)

SSDEAVILCK Psmd13 268 nroteasome non-ATPase resulatory subunit 13 0S=Mus musenlus OX=10090 GN=Psmd13 PE=1 SV=1 - [PSD13 MOUSE] 0OWVI2 C9(indaTMTénlex)
GIGMNFEPLVDCEGYPR Psmd9 268 nroteasome non-ATPase resulatory subunit 9 OS=Mus musculus OX=10090 GN=Psmd9 PE=1 SV=1 - [PSMD9 MOUSE] 09CRO0 M4(Oxidation): C11(iodoTMTénlex)
VOCHEYVTREGFFK Ptorl  Prostaslandin reductase 1 OS=Mus musenlus OX=10000 GN=Ptor] PE=1 SV=2 - [PTGR1 MOUSE] 091YR9 C3liodaTMTénlex)
OVSTEEAOAWCK Rah9a  Ras-related nrotein Rah-9A 0S=Mus musculus OX=10090 GN=Rah9a PE=1 SV=1 - [RAR9A MOUSF] 09ROME C11(i0doTMTénlex)

SPACFTI.ORI K Ranganl  Ran GTPase-activating nroein 1 OS=Mus musculus OX=10090 GN=Ranoan| PE=1 SV=2 - [RAGP1 MOIUISF1 P4606T CaliodaTMTénlex)

YGCISGVR Ree2  Protein RCC2 OS=Mus musenlus OX=10000 GN=Ree2 PE=1 SV=1 - [RCC2. MOUSFI ORRK67 C3liodaTMTénlex)

TAVHCTVR Rnll1 608 rihosomal nrotein .11 OS=Mus musenlus OX=10090 GN=Rnl11 PE=1 SV=4 - [RL.I1 MOUISF1 09CXW4 C5(iodaTMTénlex)

VACIGAWHPAR Rnl3 608 rihosomal nrotein .3 OS=Mus musenlus OX=10090 GN=RnI3 PE=1 SV=3 - [R1.3 MOUSF1 P27659 C3liodaTMTénlex)

TGVACSVSOAOK Rnl9 608 rihosomal nrotein 1.9 O ulus OX=10090 GN=Rnl9 PF=2 SV=2 - [R1.9 MOUSF] P51410 C5(i0daTMTénlex)

GCTATLGNFAK Rns2 408 rihosomal nrotein 82 0S=Mus musculus OX=10090 GN=Rns2 PF=1 SV=3 - [RS2. MOUSF1 P25444 C2(i0daTMTénlex)

TNISFPATGCOK Rns6  40S ribosomal nrofein S6 OS=Mus musculus OX=10000 GN=Rns6 PE=1 SV=1 - [RS6 MOUSF] P62754 C106i0doTMTénlex)

VGSVLORGCFK Sdha  Succinate Tuhi subunit. 0S=Mus musenlus OX=10090 GN=Sdha PE=1 SV=1 - [SDHA MOITISF1 ORK2R3 C9(indaTMTénlex)

CGGTIEFR SF3A3  Silicing factor 3A subimit 3 OS=Mus musculis OX=10000 GN=8a3 PF=1 SV=2 - [SF3A3 MOUSF] 09D554 ClliodaTMTénlex)

VOENCIDI.VGR SFARI  Snlicing factor 3R subunit 1 OS=Mus musenlus OX=10090 GN=Sf3h1 PE=1 SV=1 - [SF3RI MOUISEI 099NR9 C5(i0daTMTénlex)

GLIDVTCK Sknl  S-nhase kinase-associated nrotein 1 OS=Mus musculus OX=10090 GN=Skn1 PE=1 SV=3 - [SKP1 MOUISF] 09WTXS C7(i0daTMTénlex)

HONMVIENVK Snnd2 Small nuclear rihonucleonrotein Sm N2 OS=Mus musenlus OX=10090 GN=Snrnd2 PE=1 SV=1 - I[SMD2 MOUISF1 P62317 C2(i0daTMTénlex): M4(Oxidation)
CLHMFIOFFAIDR Snx12  Sorting nexin-12 0 lus OX=10090 G x12 PRE=1 SV=1 - ISNX12 MOUSF] 070493 ClliodaTMTénlex): M4(Oxidation)
CNSILERIK Sntan1  Tsoform 2 of Snectrin alnha chain. non-ervthrocvtic 1 0 Mus musenlus O Sntan1 - ISPTNT MOUISF] P16546-2 ClliodaTMTénlex)
T.GLIOEDVASSCIPR Srrm2 Tsoform 3 of Serine/arsinine renefitive matrix nrotein 2 Of rrm2 - [SRRM2. MOUISF1 ORRTIR-3 C126i0doTMTénlex)
TIGPNCPGVINPGRCK Suclel  Succinate--CoA lisase TADP/GDP-formineT subunit alnha. mitochondrial 0S=Mus musculus OX=10090 GN=Sucl1 PE=1 SV=4 - [SIICA MOUSE1 09WIUMS ChliodaTMTénlex): C15(i0doTMTénlex)
CDFAYETMGTIEVOR Tomm70  Mitochondrial imnort recentor subunit TOM70 OS=Mus musculus OX=10090 G; SV=2 - TOM70 MOUSF] 09C7W5 ClliodaTMTénlex): MR(Oxidation)
CVFEMPNENDK Vana  Vesicl iated membrane i d nrotein A OS: ana PR=1 SV=2 - [VAPA MOUSF] 09WV55 ClliodaTMTénlex): MS(Oxidation)
DCPVPIPGDGDIIVR 7adh2  Prostaslandin reductase-3 OS=Mus musculus OX=10090 GN- - IPTGR3 MOUSE] ORRGC4 C2(i0daTMTénlex)

TPGGIEDSCVIR Cef3  T-comnlex nrotein 1 subunit samma OS: V=1 -ITCPG MOUSE] PRO3IR C106i0doTMTénlex)
DOGSCGSCWAFGAVEAISDR Ctsh -[CATR MOUISF1 P10605 C5(i0daTMTénlex): CR(i0doTMTénlex)
TCTHTNGR Ctsh -[CATR MOUISF1 P10605 C2(i0daTMTénlex)
ARHCVNTPGSFOCYK Fhin2. P378RO-2 CaliodaTMTénlex): C13(i0doTMTénlex)
CSCAAGFLTAADGK Fhin2 0090 GN=Fhin? - [FRIN? MOUSF1 P378RO-2 ClliodaTMTénlex): C3(iodoTMTénlex)
CGEGOLCYNLPGSYR Fhin2. 0090 GN=FhIn? - [FRIN2 MOUSE] P378RO-2 ClliodaTMTénlex): C7(i0doTMTénlex)
CSGPGLSPGMVR Flna -TFINA MOUISF1 ORRTMS ClliodoTMTénlex): M10(Oxidation)
SNFTVDCSK Flna -TFINA MOUISF1 ORRTMS C7(i0daTMTénlex)

ACIPOSFTVDSSK Finh -TFINR MOUSE] OR0OX90 C2(i0daTMTénlex)

TAGPGI SSCVR Finh - TFINR MOUSE] OR0OX90 C9(iodaTMTénlex)

CFTDEPOT.OSR Gvinl  Interferon-induced verv laroe GTPase 1 0S=Mus musculus OX=10090 GN=Gvin1 PE=1 SV=1 - [GVINIT MOUSE] OR0STI7 ClliodaTMTénlex)
CWEVSDPEROLTK Gvinl  Interferon-induced verv laroe GTPase 1 0S=Mus musculus OX=10090 GN=Gvin1 PE=1 SV=1 - [GVIN1 MOUSE] OR0STI7 ClliodaTMTénlex)
OITOVYGFYDECTR Pnn2ca  Serine/threonine-nrotein nhosnhatase 2A catalvtic subunit alnha isoform OS=Mus muscnlus OX=10090 GN=Pnn2ca PE=1 SV=1 - [PP2AA MOUISF P63330 C126i0doTMTénlex)
AHOLVMEGYNWCHDR Pondea  Serine/threonine-nrotein nhosnhatase 2A catalvtic subunit alnha isoform OS=Mus musenlus OX=10000 GN=Pnn2ca PR=1 SV=1 - [PPJAA MOUSF P63330 Mé(Oxidation): C12(iodoTMTénlex)
SEGTYCCGPVSVR Tom2 P ! 2 0S=Mus musculus OX=10090 GN=Tom2 PE=1 SV=4 - [TGM2 MOIUISF1 P210R1 ChliodaTMTénlex): C7(i0doTMTénlex)
VVSAMVNCNDDOGVITGR Tom2 P Tntami 2 0S=Mus musculus OX=10090 GN=Tom2 PE=1 SV=4 - [TGM2 MOIUISF1 P210R1 MS(Oxidation): C&(iodoTMTénlex)
VVAPTISSPVCOROIVEAGR Tinl  Talin-1 OS=Mus musculus OX=10090 GN=Tln1 PE=1 SV=2 - [TIN1 MOUSE] P26039 C11(i0doTMTénlex)
AGATOCSPSDVYTK Tinl  Talin-1 OS=Mus musculus OX=10090 GN=Tln1 PE=1 SV=2 - [TIN1 MOUSE] P26039 ChliodaTMTénlex)

CVSCIPGOR Tinl  Talin-1 OS=Mus musculus OX=10090 GN=Tln1 PE=1 SV=2 - [TIN1 MOUSE] P26039 ClliodaTMTénlex): C4(iodoTMTénlex)
OVAASTAOLLVACK Tinl___ Talin-1 OS=Mus musculus O SV=2 - [TENI MOUSE] P26039 C13(i0doTMTénlex)

Tatal 93 axidized Cvs in 82 nrateins (Cet3 contains hoth axidized and reduced Cvs)

SUPPLEMENTAL TABLE 1B: Proteins with cysteines whose redox state became more reduced with aging and restored by Slc7all overexpression
Des

Sequence Protein ion Protein Group Accessions Modifications
LCYVALDFEOEMATAASSSSLEK Acth  Actin. cvtonlasmic 1 OS=Mus musculus OX=10090 GN=Acth PE=1 SV=1 - [ACTB MOUSE] P60710 C2(iodoTMT6nlex): M12(Oxidation)
GLGTDEDSLIENCSR Anxa2  Annexin A2 OS=Mus musculus OX=10090 GN=Anxa2 PE=1 SV=2 - [ANXA2 MOUSE] PO7356 Cl4(i0doTMT6nlex)

ECTIEATA Cnbn  Tsoform 2 of Cellular nucleic acid-hinding nrotein OS=Mus musculus OX=10090 GN=Cnbn - [CNBP MOUSE] P53996-2

VADPVVTFCETVVETSSLK Eftud2 116 kDa US small nuclear ribonucleonrotein comnonent OS=Mus musculus OX=10090 GN=FEftud2 PE=1 SV=1 - [UUSS] MOUSEI 008810

FMCAOLPNPVLDSISIIDTPGILSGEK Ehdl  EH domain-containing nrotein 1 OS=Mus musculus OX=10090 GN=Ehdl PE=1 SV=1 - [EHD1 MOUSE] 09WVK4 M2(Oxidation): C3(iodoTMTénlex)
IVLTNPVCTEVGEK FEif2s3x  Eukarvotic translation initiation factor 2 subunit 3. X-linked OS=Mus musculus OX=10090 GN=Fif2s3x PE=1 SV=2 - [IF2G MOUSE] 0970N1 C8(iodoTMT6nlex)
THGLSDEHVFEVICPSIPGYGFSEASSK  Enhxl  Enoxide hvdrolase 1 OS=Mus musculus OX=10090 GN=FEnhx1 PE=1 SV=2 - [HYEP MOUSEI 09D379 Cl4(i0doTMT6nlex)
DGSCGVSYVVOEPGDYEVSIK Finc  Isoform 2 of Filamin-C OS=Mus musculus OX=10090 GN=Flnc - [FLNC MOUSE] ORVHX6-2 CaliodoTMT6nlex)
ACAETIDPASLWEY Fsenl  Fascin OS=Mus musculus OX=10090 GN=Fscnl PE=1 SV=4 - [FSCNI MOUSEI 061553 C2(i0doTMT6nlex)
ASADLMSYCEEHAR Gnel2  Guanine nucleotide-binding nrotein G(N/G(SVG(O) subunit gamma-12 OS=Mus musculus OX=10090 GN=Gne12 PE=1 SV=3 - [GBG12 MOUSEl 09DAS9 M6(Oxidation): C9(iodoTMT6nlex)
TNOPLSTC Hars  Histidine—tRNA ligase. cvionlasmic OS=Mus musculus OX=10090 GN=Hars PE=1 SV=2 - [SYHC MOUSE] 061035 C8(iodoTMT6nlex)
CELSSSVOTDINLPYLTMDASGPK Hsna9  Stress-70 nrotein. mitochondrial OS=Mus musculus OX=10090 GN=Hsna9 PE=1 SV=3 - [GRP75 MOUSE] P38647 Cl(iodoTMT6nlex): M18(Oxidation)
CATITPDEK I1dh1  Tsocitrate dehvdrogenase INADPI evtonlasmic OS=Mus musculus OX=10090 GN=Idh1 PE=1 SV=2 - [[DHC MOUSE] 088844 Cl(iodoTMT6nlex)
FFOVACDVPELODK laganl  Ras GTPase-activating-like nrotein IOGAP1 OS: i SV=2 - [I0GAI MOUSEI 09IKF1 C6liodoTMT6nlex)
YNLGAPVAGTCYOAEWDDYVPK Pebnl  Phosohatidvlethanolamine-binding nrotein 1 OS=Mus musculus OX=10090 GN=Pebn| PE=1 SV=3 - [PEBP1 MOUSE] P70296 C11(i0doTMT6nlex)
VCTOLOVLTEAFR Pefl  Peflin OS=Mus musculus OX=10090 GN=Pefl PE=1 SV=1 - [PEFI MOUSEI OSBFY6 C2(i0doTMT6nlex)

ICIVTK Psmbl  Proteasome subunit heta tvne-1 OS=Mus musculus OX=10090 GN=Psmb1 PE=1 SV=1 - [PSB1 MOUSE] 009061 C2(i0doTMT6nlex)
OLONOLAECK Rail4  Ankveorbin OS=Mus musculus OX=10090 GN=Rail4 PE=1 SV=1 - [RAII4 MOUSEI O9EPT71 C9(iodoTMT6nlex)
CAEAGANMIVSGSAIMR Rne  Ribulose-nhosnhate 3-enimerase OS=Mus musculus OX=10090 GN=Rne PE=1 SV=1 - [RPE MOUSEI OSVEE0 Cl(iodoTMT6nlex): M&(Oxidation): M16(Oxidation)
ALAGCDFLTISPK Taldol  Transaldolase OS=Mus musculus OX=10090 GN=Taldol PE=1 SV=2 - [TALDO MOUSEI 093092 C5(iodoTMT6nlex)
SOLCSOSLEITR Usal  Isoform 4 of General vesicular transnort factor n115 OS=Mus musculus OX=10090 GN=Usol - [USO1 MOUSE] 0971704 CaliodoTMT6nlex)
MEDSGVYVCEGVNLIGR Veaml  Vascular cell adhesion protein 1 OS=Mus musculus OX= g SV=1-IVCAMI MOUSE] P29533 M1(Oxidation): C9(iodoTMT6nlex)
IGDEYFTFITDCK Cet3  T-comnlex nrotein | subunit gamma OS=Mus musenlus OX=10090 G! PRO318 C12(i0doTMT6nlex)

Total 23 reduced Cvs in 23 nroteins (Cet3 contains both oxidized and reduced Cvs)

Total 104 proteins with age-dependent Slc7al 1-responsive Cvs



Supplemental Table 2 provides IPA analysis of proteins whose redox
state changes with Slc7all overexpression in old fibroblasts regardless
of their redox states in young fibroblasts. Cysteine redox states were
compared between old fibroblasts and old Slc7all-overexpressing
fibroblasts. This table is described in the Results section 3.2.

SUPPLEMENTAL TABLE 2: IPA analysis of proteins whose redox
states were changed by Slc7all overexpression in old fibroblasts.
Fisher’s exact test p-values for all the items shown were less than 0.05.

Name p-value Qverlap
Regulation of elF4 and p70S6K Signaling 2.09E-09 6.4 % 10/157
EIF2 Signaling 6.26E-08 4.5% 10/224
mTOR Signaling 4.53E-06 3.8% 8/210
Antiproliferative Role of Somatostatin -
Receptor 2 2.41E-05 6.5% 5/77

Relaxin Signaling 5.68E-05 4.0% 6/150



Supplemental Table 3 provides IPA analysis of age-dependent proteins
whose redox states were not rescued by Slc7all overexpression in old
fibroblasts. Those age-dependent Slc7all-nonresponsive protein
cysteines indicate there are Slc7all-independent regulation of protein
redox signaling. This table is described in the Results section 3.3.

SUPPLEMENTAL TABLE 3: IPA analysis of age-dependent proteins
whose redox states were not rescued by Slc7all overexpression in old
fibroblasts. Fisher’s exact test p-values for all the items shown were less
than 0.05.

Name p-value Overlap
Hepatic Fibrosis / Hepatic Stellate Cell -
Activation 3.27E-05 2.7 % 5/186
Protein Ubiquitination Pathway 2.00E-04 1.8% 5/273
Epithelial Adherens Junction Signaling 2.32E-04 2.6 % 4/152
Actin Cytoskeleton Signaling 9.04E-04 1.8% 4/218

EIF2 Signaling 1.00E-03 1.8 % 4/224



Supplemental Table 4 provides GO-based biological process analysis of
proteins whose redox states were not rescued by Slc7all overexpression
in old fibroblasts. Those age-dependent Slc7all-nonresponsive protein
cysteines indicate there are Slc7all-independent regulation of protein
redox signaling. This table is described in the Results section 3.3.

SUPPLEMENTAL TABLE 4: GO-based biological process analysis of
proteins whose redox states were not rescued by Slc7all overexpression
in old fibroblasts. Fisher’s exact test p-values for all the items shown
were less than 0.05.
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