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contoured at 1o level shown in blue mesh and omit map (Fo-Fc) at 36 level shown in orange mesh.
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Figure S2 Stereo view of helix a5 (Pro116 to Asn132) with 2Fo-Fc map contoured at 1o level
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. (a) Grx2-GSH and (b) Grx2 C9S/C12S mutant structure.
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Figure S3 Superimposition of helices a5 and a6 of Grx2 structures. The wild type Grx2-GSH structure is shown in green. The Grx2 C9S/C12S mutant
structure is shown in cyan. The 21 models of the NMR structure of Grx2 (PDB ID: 1G70) are shown in gray. Lys125 of the wild type Grx2-GSH structure

are shown in grey.
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Grx2 SAMKLYIYDHEPYCLKARMIFGLKN..... IPVELHVL. .. .LNDD. .AETPTRM. . VGQIOWPI LOKDDSRYMPIEMD IVHYVDKLDGKPLLTGKRSPAIDEWLRKVNGYANKLLLI
3GRX ANVEIYTKET®PYSHRAKALLSSKG.. ... VSFQELPI. .. .DGNAAKREEMIKR. . SGRT{YZOIFID . AQHIGGYDDLYALDARGGLDPLLK
1GRX MQTVIFGRSGEPI{SVRAKDLAEKLSNERDDFQYQYVDIRAEGI . .T. . KEDLQOKAGKPVE R POIFVD . QQHIGGY{DFAAWVKENLDA

Figure S4
Structure-based sequence alignment of Grx2 with E. coli glutaredoxins Grx1 (L1GRX) and Grx3 (3GRX). The active site cysteine residues are highlighted

in blue, and glutathione binding residues are highlighted in black. The cyan and yellow shaded residues represent o helices and 3 sheets, respectively.
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Grx2 1 SAMKLYIYDHEPYCLKARMIFGLKNIPVELHVLIN................ DDAETPTRMV. . ...... GOFQWPIL.OKDDSRYMPHSMD IVHYVDKL
1EEM 1msgeSARSLGKGSAPPGPVPEG.SIRIYSMRFPFAERTRLVLKAKGIRHEVININ. . ... ... LKNZPE. . .00 WEFKKN........ PFGL\YPVLENSQGQLIYXSATTCEYLDEA
2WJU 1 mMAEKPKLHYSNIRGRMESIRWLLAAAGVEFEEKFIKS. . ... ... ............ AEDLDKLEINDGYLMFQO\YPMVEIDG . MKLVOWRATILNYIASK
2PMT 1 MKLYYTPGSE. SLSPHIVLRETGLDFSIERID. . ... ... LRTZKTESG. . .KDFLAIN........ PKGQ|YPVLOLDNGDILTeVAIVQYLADL
1GSE 1 AEKPKLHYFNARGKMESTRWLLAAAGVEFEEKFIKS..................... AEDLDKLENDGYLMFQE\YPMVEIDG . MKLVOJWRATLNYIASK
1LJR 1 MGLELFLDLVSQPSRAVYIFAKKNGIPLELRTVD. . ... ... LVKGQHIISK. .. .EFLQIN........ SLGKI!PTLKDGD . FILTIXSSATLIYLSCK
1GNW 1 aGIKVFGHPASTIATRRVLIALHEKNLDFELVHVE. . ... ... LKDGEHJKE. .. .PFLSRN........ PFGQ|YPAFEDGD . LKLFI#SRAITQYIAHR
1GLP 1 PPYTIVYFPVRGRCEAMRMLLADQGQSWKEEVVT. ... . ... IDTIMOG. . .. .. LLSPT........ CLYG:EPKFEDGD.LTL SENATLRHLGRS
1GsQ 1 PKYTLHYFPLMGRAELCRFVLAAHGEEFTDRVVE. . . ... .. MADZPN........ LIAT........ MYSNAJPVLDIDG . TKMSOREMCIARHLARE
1HNA 1 PMTLGYWNIRGLAHSIRLLLEYTDSSYEEKKYTMGDAPDYDRSQILN. . ... ... ERFKIG. . . ... LDFPN{#PYLIDGT . HKIT®ENATLRYIARK
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Grx2 75DGK....PLLTG.......... KRSPAIDEWLRKVNGYANKLLLPRFAKSAFDEFSTPAARKYFVDIKEASAGNFADLLAHSDGLIKN. IS.DDLRALDKLIVKP. . . .. ... NAVNGEL
1EEM 97¥PG...KKLLPD. ...DPYEKACOKMILELF.SKVPSLVGSFIRS...............0oounuunounnnn.. ONKEDYAGLKEEFRK . . EFTKLEEVLIN. . . .. KKTTFFGGNSI
2WJU T9¥N...... LYG. .. .KDIKEKALIDMYIEGI.ADLGEMILLLPFTQP. ... ... ........0uiurnannnan. . EEQDAKLALIQEKTKNRYFPAFEK.VLKSHG. .QD . . YLVGNKL
2PMT 77KPD...... RNLIAPPKALERYHQIEWLNFLASEVHZGYSPLESS . . .. ... ...0iiunnienneannn ... DTPESYLPVVKNKLKS . . KFVYINDVLSK. . . . . QK. .CVCGDHF
1GSE 78Y¥N...... LYG. .. .KDIKERALIDMYIEGI.ADLGEMILLLPVCP. . ... .....0ttunirnnnnnnnnnn.. PEEKDAKLALIKEKIKNRYFPAFEKVLKSHG. . .QD. . YLVGNKL
1LJR 78YQT..PDHWYPS....DLQARARVHEYLGWHADCIRGTFGIPLWVQVLG. .. ... i iiiiiiiiio PLIGVQVPEEKVERNRTAMDOALQWLEDKFLGD. . . .RP. . FLAGQQV
1GNW 78 YEN. .QGTNLLQTDSKNISQYAIMAIGMOVEDHQFDPVASKLAFEQIFKSIYG. . ... ........ouvunnnn.. LTTDEAVVAEEEAKLAKVLDVYEARLKEFK. . . . . .. YLAGETF
1GLP 76LG...... LYGK. . . . NOREAAQMDMVNDGYV . EDLRGKYVTLIYTN. . . .. ...ttt eeeennnn. YENGKNDYVKALPG. . HLKPFET . LLSQNQGGKA . . FIVGDQI
1GSQ 74FGLDG.......... KTSLEKYRVDEITETL.QDIFNDVVKIKFAP. ... ......oovnirnnnnannnn .. EAAKEAVOONYEKSCK . RLAPFLEGLLVSNGG . GDG . . FFVGNSM
1HNA 83HN...... LCGE. . . . SEKEQIREDILENQF .MDSRMOLAKLCYDP. . ... ... ..tittiitnennennaen... DFEKLKPEYLQALPE . .MLKLYSQFILGK. . . . . QP. .WFLGDKI
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Grx2171 SEDDIQLFPLLRNLTLVAGIN. .
1EEM171 SMIDYLIWPWFERLEAMKLNECVDHTPKLKLWMAAMKEDPTVSALLTSEKDWOGFLELYLONSPEACDYGL

.WPSRVADYRDNMAKQTQINLLS SMAIXXXXXXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XXX XX XXX XXX XXX XXX XXX XX XXX XXX XXX XXXXX

2WJU154 SRADIHLVELLYYVEELDSSLIS . SFPLLKALKTRISNLPTVKKFLOPGSPRKPPMDEKSLEESRKIFRFmaekpklhysnirgrmesirwllaaagvefeekfiksaedldklrndgyl

2PMT152 TVADAYLFTLSQWAPHVALDL . . TDLSHLODYLARTIAQRPNVHSALVTEGLIkemklyytpgscslsphivlretgldfs.
1GSE153 SRADIHLVELLYYVEELDSSLIS . SFPLLKALKTRISNLPTVKKFLQPGSPRKPPMDEKSLEEARKIFRFaekpklhyfn.
1LJR163 TLADLMALEELMQPVALGYELFE . GRPRLAAWRGRVEAFLGAELCQEAHSIILSILEQAAKKTLPTPSPEAYQOAMLLRIA .
1GNW166 TLTDLHHIPAIQYLLGTPTKKLFTERPRVNEWVAEITKRPASEKVQagikvfghpasiatrrvlialheknldfelvhve.
1GLP149 SFADYNLLDLLLIHQVL . APGCLDNFPLLSAYVARLSARPKIKAFLSSPEHVNRPINGNGKQppytivyfpvrgrceamr.

1GSQ150 TLADLHCYVALEVPLKHTPELLK . DCPKIVALRKRVAECPKIAAYLKKRPVRDF
1HNA153 TFVDFIAYDVLERNQVFEPSCLD . AFPNLKDFISRFEGLEKISAYMKS SRFLPRPVFTKMAVFGNK

Figure S5 Structure-based sequence alignment of Grx2 with members of different classes of GSTs. Each GST is labeled by its PDB ID). Glutathione-

ieridlrtkktesgkdflainpkggvpvlqgldngdilte
argkmestrwllaaagvefeekfiksaedldklrndgyl
RIPmglelfldlvsqgpsravyifakkngiplelrtvdlv
lkdgehkkepflsrnpfgqvpafedgdlklfesraitqy
mlladgggswkeevvtidtwmqgllkptclygqlpkfed

binding residues are highlighted in black. The shaded residues represent o helices (cyan) and B sheets (yellow).



