
Ho mo sap ien s MD LID IL WRQ DID LGVS RE VF DFS QRR KEY EL EKQ KKL EKE RQ EQL QKE QEK AFF TQ LQL DEET
M us mus cul us MMD LEL PPP GL QSQ QDM DLI DI LWR QDI DLG VSR EV FDF SQR QKD YE LEK QKK LEK ER QEQ LQK EQE KAF FA QFQ LDE ET

R att us no rve gic us MMD LEL PPP GL QSQ QDM DLI DI LWR QDI DLG VSR EV FDF SQR QKD YE LEK QKK LEK ER QEQ LQK EQE KAF FA QLQ LDE ET
Bo s t aur us MMD LEL PPP GL PSQ QDM DLI DI LWR QDI DLG VSR EV FDF SQR QKE HE LEK QKK LEK ER QEQ LQK EQE KAF FA QLQ LDE ET

Ga llu s g all us --- --- --- -- --- --M NLI DI LWR QDI DLG ARR EV FDF SQR QKE YE LEK QKK LEK ER QEQ LQK ERE KAL LA QLV LDE ET
Xe nop us tr opi cal is MME IEM PLP -L QSQ QDM DLI DI LWK QDI DLG VSR EV FDY NQR QKE NE LEK QKK LEK ER QEQ LQK ERE KAL YA QLQ LDE ET

Dan io rer io MME IEM SKM Q- PSQ QDM DLI DI LWR QDV DLG AGR EV FDF SYR QKE VE LRR RRE QEE QE LQE RLQ EQE KTL LA QLQ LDE ET

H omo sa pie ns EF LP- IQP AQ HTQ SET SGS -A NYS QV- AHI PK- SD ALY FDD CMQ LL AQT FPF VDD NE VSS ATF QSL VPD IP GHI ESP VF
M us mus cul us EF LP- IQP AQ HIQ TDT SGS -A SYS QV- AHI PK- QD ALY FED CMQ LL AET FPF VDD HE --- --- -SL ALD IP SHA ESS VF

R att us no rve gic us EF LP- IQP AQ HIQ TDT SGS -V SYS QV- AHI PK- QD ALY FED CMQ LL AET FPF VDD HE --- --- -SL ALD IP SHV ESS VF
Bo s t aur us EF LP- IQP AQ HIP SET SGS -A NYS QV- API PK- AD DLY FDD CMQ LL AET FPF VDD NE VSS ATF QSL VPD IP SHI ESP VF

Ga llu s g all us EF VP- AQP AQ RVQ SEN AEP PI SFS QS- TDT SKP EE ALS FDD CMQ LL AEA FPF IDD NE ASP AAF QSL VPD QI D-- SDP VF
Xe nop us tr opi cal is EF IP- IQQ A- -AP IET AAV TQ ELA SSI EVK PSL VH DLS FEC LKI LG ETF QLG PAN EE SSL AYQ TLE PSD PI ETN QTF LD

Dan io rer io

G
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GEF LPR STP LT HTP EAD GGG AG EIT QNG AFA EQE AD PMS FDE CMQ LL AET FPL TEP AE --- --- --- --S AP PCL NTS AP

H omo sa pie ns IAT NQA QSP ET SVA QVA PVD LD GMQ QDI EQV WEE LL SIP EL- QCL NI END KLV ETT MV PSP EA- KLT EVD -N Y-H FYS SI
M us mus cul us TAP HQA QSL NS SL- EAA MTD LS SIE QDM EQV WQE LF SIP EL- QCL NT ENK QLA DTT AV PSP EA- TLT EMD SN Y-H FYS SI

R att us no rve gic us TTP DQA QSL DS SL- ETA MTD LS SIQ QDM EQV WQE LF SIP EL- QCL NT ENK QQA ETT TV PSP EA- TLT EMD SN Y-H FYS SI
Bo s t aur us TAP PQA QSP ET LIV QVA TAV LD DMQ -DI EQV WEE LL SIP EL- QCL NI QND KLA ETS TV PSP ET- KLT EID -N Y-H FYS SM

Ga llu s g all us ISA NQT QPP SS P-G IVP LTD AE NMQ -NI EQV WEE LL SLP EL- QCL NI END NLA EVS TI TSP ET- KPA EMH NS Y-D YYN SL
Xe nop us tr opi cal is QSE PNP VPA GT --- LSS IPA EG EIM HEM NQA WEE LL SIP EL- QCL NN EIE NMV DLS MY TNQ ESI TMT ETP DT Y-S FLS PL

Dan io rer io PST DLM MPA DV P-- --A FTQ NP LLP GSL DQA WME LL SLP ELQ QCL NM PMQ ETL DMN AF MKP STE APT QNY SQ YLP GMD HL

H omo sa pie ns PSM EKE VGN CS PHF LNA FED SF SSI LST EDP NQL TV NSL NSD ATV NT D-F GDE FYS AF IAE PSI SNS MPS PA TLS HSL SE
M us mus cul us SSL EKE VGN CG PHF LHG FED SF SSI LST DDA SQL T- -SL DSN PTL NT D-F GDE FYS AF IAE PSD GGS MPS SA AIS QSL SE

R att us no rve gic us PSL EKE VDS CS PHF LHG FED SF SSI LST DDA SQL -- NSL DSN PTL NT D-F GDE FYS AF LAE PSG GGS MPS SA AIS QSL SE
Bo s t aur us PSL DKE VGN CS PHF LNA FED SF NSI LST EDS SQL TV NSL NSS ATV NT D-F GDE FYS TF IAE PST SNG MPS SA TLS QSL SE

Ga llu s g all us PIM RKD V-N CG PDF LEN IEG PF SSI LQP DDS SQL NV NSL NNS LTL SS D-F CED FYT NF IC- AKG DGD TGT TN TIS QSL AD
Xe nop us tr opi cal is STI EK- --- -- PHE SST V-- -F SSD LVD TFT SSL P- -SV NTN TAF NV ESF CDD IFT -- -LD PKV TNV VPL TD NSG QLL NE

Dan io rer io GSA QTE V-- CP PEF TNT YNR SF NTM VSP N-M NQL SL NVP DVG AEF GP EEF NEL FYP E- -ME VKV NNP -PI TS DGG NMV GD

H omo sa pie ns LLN GPI DVS DL SLC KAF NQN HP ES- TAE FND SDS GI SLN -TS PSV AS PEH SVE SSS YG DTL LGL SDS EVE EL DSA PGS VK
M us mus cul us LLD GTI EGC DL SLC KAF NPK HA EG- TME FND SDS GI SLN -TS PSR AS PEH SVE SSI YG DPP PGF SDS EME EL DSA PGS VK

R att us no rve gic us LLG GPI EGC DL SLC KAF NQK HT EG- TVE FND SDS GI SLN -TS PSR AS PE H SVE SSI YG DPP PGF SDS EME EL DSA PGS VK
Bo s t aur us LLN GPI DLS DL SLC KAF NQN HP EST TAE FND SDS GI SLN TTS PSM AS PDH SVE SSI YG DTL LGF SDS EME EI DST PGN VK

Ga llu s g all us ILS EPI DLS DF PLW RAF NDD HS -GT VPE CND SDS GI SLN -AN SSI AS PEH SVE SST CG DKT FGC SDS EME DM DSS PGS VP
Xe nop us tr opi cal is LLN DNV DIT DL SLC KAF NGN NQ --- -PE FND SDS GV SVN -AS PCA TS PSQ SMS GSV YG EPH HSY SDS DME DM DST PET AQ

Dan io rer io PPV NPI DLQ SF SPG D-F SSG KP DP- IVE FQD SDS GL SLD -AS PHM SS PGK SIT E-- -- DGS FGF SDS DSE EM EGS PGS ME

H omo sa pie ns QNG PKT -PV HS SGD MVQ PLS PS QGQ STH VHD AQC EN TPE KEL PVS PG HRK TPF TKD KH SSR LEA HLT RDE LR AKA LHI PF
M us mus cul us QNG PKA QPA HS PGD TVQ PLS PA QGH SAP MRE SQC EN TTK KEV PVS PG HQK APF TKD KH SSR LEA HLT RDE LR AKA LHI PF

R att us no rve gic us QNG PKA QPT HS SGD TVQ PLS PA QGH SAA VHE SQC EN TTK KEV PVS PG HQK VPF TKD KH SSR LEA HLT RDE LR AKA LHI PF
Bo s t aur us QKG PKT PSV WP PGD PVQ PLS SS QGN SAA ARD SHC EN APK KEV PVS PG HRK TPF TKD KH SSR LEA HLT RDE LR AKA LHI PF

Ga llu s g all us QGN ASV YSS RF PDQ VL- --- PS VEP GTQ TPS LQR MN TPK KDP PAG PG HPK APF TKD KP SGR LEA HLT RDE QR AKA LQI PF
Xe nop us tr opi cal is QKP PDN FTA AF TED TYF TLS PF VSH DTD PFD IEA HT PSA KEI PAS PG YSK APF AKD KY LSR QEA RFT RDE QR AKV LNI PF

Dan io rer io SDY NEI FPL VY LND GSQ --T PL SEK SST EKQ EMK LK NPK MEP AEA SG HSK PPF TKD KL KKR SEA RLS RDE QR AKA LQI PF

H omo sa pie ns PVE KII NLP VV DFN EMM SKE QF NEA QLA LIR DIR RR GKN KVA AQN CR KRK LEN IVE LE QDL DHL KDE KEK LL KEK GEN DK
M us mus cul us PVE KII NLP VD DFN EMM SKE QF NEA QLA LIR DIR RR GKN KVA AQN CR KRK LEN IVE LE QDL GHL KDE REK LL REK GEN DR

R att us no rve gic us PVE KII NLP VD DFN EMM SKE QF NEA QLA LIR DIR RR GKN KVA AQN CR KRK LEN IVE LE QDL GHL KDE REK LL REK GEN DR
Bo s t aur us PVE KII NLP VE DFN EMM SKE QF NEA QLA LIR DIR RR GKN KVA AQN CR KRK LEN IVE LE QDL DHL KDE KEK LL KER GEN DK

Ga llu s g all us PVE KII NLP VD DFN EMM SKE QF SEA QLA LIR DIR RR GKN KVA AQN CR KRK LEN IVE LE QDL SHL KDE REK LL KEK GEN DK
Xe nop us tr opi cal is SVD KIV NLP VD NFN ELM SKY QF NEA QLA LIR DIR RR GKN KVA AQN CR KRK MDN IVE LE TDL DKL KYE KEK LL AER GEY NN

Dan io rer io TVD MII NLP VD DFN EMM SKH QL NEA QLA LVR DIR RR GKN KVA AQN CR KRK LEN IVG LE YEL DSL KEE KER LM KEK SER SS

H omo sa pie ns SLH LLK KQL ST LYL EVF SML RD EDG KPY SPS EYS LQ QTR DGN VFL VP KSK KPD VKK N
M us mus cul us NLH LLK RRL ST LYL EVF SML RD EDG KPY SPS EYS LQ QTR DGN VFL VP KSK KPD TKK N

R att us no rve gic us NLH LLK RKL ST LYL EVF SML RD EDG KPY SPS EYS LQ QTR DGN VFL VP KSK KPD TKK N
Bo s t aur us SLH LLK KQL ST LYL EVF SML RD ENG KPY SPS EYS LQ QTS DGN VFL VP KSK KPD TKK N

Ga llu s g all us SLR QMK KQL TT LYI EVF SML RD EDG KSY SPS EYS LQ QTR DGN IFL VP KSR KAE TKL -
Xe nop us tr opi cal is SLS QLK KKL GA LYM EVF NKL QD ENG QPY SPH EYS LQ QTK EGN IFL VP KTK KVS IKK E

Dan io rer io NLK EMK QQL ST LYQ EVF GML RD ENG KAF SPN EFS LQ HTA DGT VFL VP RLK KTL VKN I
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Supplemental Material Figure A. Putative Ser and Thr phosphorylation sites in Nrf2 from 
vertebrates. Boxes indicate residues that are conserved at least in mammals. Brackets and blue 
boxes indicate clusters of Ser/Thr residues that might be phosphoryalted by GSK-3 with the 
collaboration of other kinases. These kinases, term priming kinases, create a recognition 
phospho-motive for GSK-3 in the consensus sequence (S/T)X p(S/T), where X is any amino (1-4)

acid and p(S/T) is the Ser/Thr residue that has been previously phosphorylated by the  priming 
kinase. Red boxes indicate Ser residues adjacent to Pro, that might be 
phosphorylated by GSK-3 without the collaboration of a priming kinase.
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