A

Arabidopsis IDH1 1 -MSRRSLTLL KNLARNANG- SGIQTRSVTY MPRPGDGAPR AVTLIPGDGI GPLVTNAVEQ VMEAMHAPIF FEKYDVHG-- -------- EM
Arabidopsis IDH2 1 -MSRQSFSLL KNLRSIASG- SKIQTRSVTY MPRPGDGKPR PVTLIPGDGV GPLVTNAVQQ VMEAMHAPVY FEPFEVHG-- -------- DM
Arabidopsis IDH3 1 -MARRSVSIF NRLLANPPS- TSLSR-SITY MPRPGDGAPR TVTLIPGDGI GPLVTGAVEQ VMEAMHAPVH FERYEVLG-- -------- NM
Tobacco 1 -MAKRTLPLL RHLLSSPSHG SLTSTRSVTY MPRPGDGTPR AVTLIPGDGI GPLVTGAVEQ VMDAMHAPVY FERYDVHG-- -------- DM
Rice 1 -MARRSAPLL QRLLSPTPSP SPSPPHPLAA AAVSRRTVTY MPRPGDGAPR AVTLIPGDGI GPLVTGAVRQ VMEAMHAPVY FESYEVRG-- -------- DM
Maize 1 -MARRSTPLL RRLLAPSPS- LPTP----LA DAVSRRTVTY MPRPGDGAPR GVTLIPGDGI GPLVTGAVRQ VMEAMHAPVY FETYEVHG-- -------- DM
Chlamydomonas 1 MLSRLGLGLL ARAAVAGGE- ------- GLA ARAFGTGSAY LPLPGDARSQ IVTLIPGDGI GPEVTKAVVD VVAAMQAPIT WERFDYLSGS EETAAGSVPR
Mouse 1 MAALSNVRWL TRAVLAARNS GAWRG--LGT STAHAASQSQ AQDVRVEGAF PVTMLPGDGV GPELMHAVKE VFKAAAVPVE FKEHHLSEVQ N------ MAS
Yeast 1 MLNR---TIA KRTLATAAQ- ---------= —==--- AERT LPKKYGGR-F TVTLIPGDGV GKEITDSVRT IFEAENIPID WETINIKQT- -------- DH

Arabidopsis IDH1 79 SRVPPEVMES I G GLKTPVGG-- -GVSSLNVQL RKELDLFASL FNLPGLP TRHENVDIVV IRENTEGEYA GLEHEVVPGV VESLKVITKF
Arabidopsis IDH2 79 KSLPEGLLES I G GLKTPVGG-- -GVSSLNVNL RKELDLFASL FNLPGLA SRHENVDIVV IRENTEGEYA GLEHEVVPGV VESLKVITKF
Arabidopsis IDH3 80 RKVPEEVIES G GLATPVGG-- -GVSSLNMQL RKELDIFASL INVPGLV TRHENVDIVV IRENTEGEYS GLEHEVVPGV VESLKVITKF
Tobacco 83 KSVPPEVMES I G GLKTPVGG-- -GVSSLNVQL RKELDLYASL FNLQGLP TRHENVDIVV IRENTEGEYS GLEHEVVPGV VESLKVMTKF
Rice 90 PTVPPEVIDS I G GLATPVGG-- -GVSSLNVQL RKELDLYASL FNLPGLP TRHDNVDIVV IRENTEGEYS GLEHEVVPGV VESLKVITKF
Maize 85 PTVPAEVIES I G GLATPVGG-- -GVSSLNVQL RKELDLYAAL FNLPGLP TRHDNVDIVV IRENSEGEYS GLEHEVVPGV VESLKVITKF
Chlamydomonas 93 TSVPKEVLDS IRRNG G TLFTPLNKEN TNTQSLNVQL RKDLDLHVNV VHGFSIPGLP TRYNNLDIVV IRENTEGEYS GLEHEVVEGV VESLKVITYE
Mouse 93 EEKLEQVLSS MKENKVAIIG KIYTPMEYKG -ELASYDMQL RRKLDLFANV VHVKSLPGYK TRHNNLDLVI IREQTEGEYS SLEHESAKGV IﬂELKIVTRT
Yeast 71 KEGVYEAVES LKRNKIGLKG LWHTPADQT- -GHGSLNVAL RKQLDIYANV ALFKSLKGVK TRIPDIDLIV IRENTEGEFS GLEHESVPGV VESLKVMTRP
Arabidopsis IDH1 176 ERIAKYAF EYAYLNNRKK VTAVHKANIM KLADGLFLES 'VAKK-YP SITYNEIIVD QLVAKP EQFDVMVTPN LYGNLVANTA AGIAGGTGVM
Arabidopsis IDH2 176 ERIAKYAF EYAYLNNRKK VTAVHKANIM KLADGLFLES EVAKK-YP SIAYNEIIVD QLVARP EQFDVMVTPN LYGNLVANTA AGIAGGTGVM
Arabidopsis IDH3 177 ERIARYAF EYAYLNNRKK VTAVHKANIM KLADGLFLES 'VAKH-YS GITYNEIIVD QLVAKP EQFDVMVTPN LYGNLIANTA AGIAGGTGVM
Tobacco 180 ERIAKYAF EYAYLNNRKV LTAVHKANIM KLADGLFLES [¢PEVATK-YP GIKYNEIIVD QLVSRP EQFDVMVTPN LYGNLVANTA AGIAGGTGVM
Rice 187 ERIAKYAF EYAYLNNRKK VTAVHKANIM KLADGLFLES 'VATK-YP GIQYNEIIVD QLVAKP EQFDVMVTPN LYGNLVANTA AGIAGGTGVM
Maize 182 ERIAKYAF EYAYLNNRKK VTAVHKANIM KLADGLFLES .VAKK-YP GIKYNEIIVD QLVAKP EQFDVMVTPN LYGNLVANVA AGIAGGTGVM
Chlamydomonas 193 KSLRTAQYAF EFAYLNHRKK VSAIHKANIM KLGDGMFLKA 'VARN-FP NIKYEEVIVD NTeMOLVNKP HQFDVMVTPN LYGNLVSNVV AGLEGGFGVV
Mouse 192 KSQRIAKFAF DYATKKGRSK VTAVHKANIM KLGDGLFLQE EVAEL-YP KIKFETMIID QLVONP YQFDVLVMPN LYGNIIDNLA AGLVGGAGVV
Yeast 169 KTERIARFAF DFAKKYNRKS VTAVHKANIM KLGDGLFRNI ITEIGQKEYP DIDVSSIIVD NASMQAVAKP HQFDVLVTPS MYGTILGNIG AALIGGPGLV

Arabidopsis IDH1 275 PGGNVGADHA VFEQGASAGN VGKDKIVLEN KANPVALLLS SAMMLRHLQF PSFADRLETA VKKVIAEGK- TKDLGGT STTQEVVDAV IAKLD----
Arabidopsis IDH2 275 PGGNVGAEYA VFEQGASAGN VGKDTTEEQK NANPVALLLS SAMMLRHLQF PSFADRLETA VKRVIAEGN- TEDLGGN STTQEVVDAV IANLD----
Arabidopsis IDH3 276 PGGNVGAEHA IFEQGASAGN VGNDKMVEQK KANPVALLLS SAMMLRHLRF PTFADRLETA VKQVIKEGK- -YRTKDLGGD EzTQEVVDAV IAALE----

Tobacco 279 PGGNVGADHA VFEQGASAGN VGNEKILEQK KANPVALFLS SAMMLRHLQF PSFADRLKTS VKRVIAEGK- -YMTKDLGGN TQEITDAV IANLD----

Rice 286 PGGNVGQDHA VFEQGASAGN VGNVKVVEQK KANPVALLLS SAMMLRHLQF PSFADRLETA VKRVIAEGK- -YRTKDLGGS STTQEVTDAV IAHLD----

Maize 281 PGGNVGQDHA IFEQGASAGN VGNEKIVEKK RANPVALLLS SAMMLRHLQF PSFADRLETA VKRVIAEGK- -YRTKDLGGT STTQEVIDAV IAKLG----

Chlamydomonas 292 PGGNIGDGVA VFEQG--ARH VAKD-LAGAG VANPTATLLS TAMLLRHLKL AGFADRLEAA VLKVYTDGDE AALTPDVGGS GTLLRFTEAV VRNLQE---

Mouse 291 PGESYSAEYA VFETG---AR HPFAQAVGRN IANPTAMLLS ATNMLRHLNL EYHSSMIADA VKKVIKAGK- -VRTRDMGGY STTTDFIKSV IGHLHPHGG

Yeast 269 AGANFGRDYA VFEPG--@H VGI.E—EKGQN VANPTAMILS STLMLNHLGL NEYATRISKA VHETIAEGK- -HTTRDIGGS SSTTDFTNEI INKLSTM--

B

Arabidopsis IDH5 1 MTMAANLARR LIGNRSTQIL GAVNSSSGAA SSVARAﬂESS TT--PITATL FPGDGIGPEI AESVKKVFTT AGVPIEWEEH YVGTEIDPRT QSFLTWESLE
Arabidopsis IDH6 1 MTMTAFLARR LIGNGSSQIL GTSSSSSGPF ISVSRAFFSS ST--PIKATL FPGDGIGPEI AESVKQVFTA ADVVIDWDEQ FVGTEVDPRT NSFLTWDNLQ
Tobacco 1 LLRSR----- ---. ASSSIRY LDRSFSSESN SN--LIRATL FPGDGIGPEI ADSVRQIFKT AEVPIEWEEH YVGKEIDPRT NSFLTWESLE
Rice 1 LLQGS----- -VLPRMAGR- --AAAAPFST ASGETVRATL FPGDGIGPEI AESVKQVFNV AGVPIEWEEH YVGTEVDPRT ESFLTWESLE
Maize 1 LLQGS----- -VLPRIIGRD LAPAVAPFST ESGETIRATL FPGDGIGPEI AESVKQVFNV AGVPIEWEEH YVGTEVDPRT ESFLTWESLE
Chlamydomonas 1 MLKTAG -SALFSSAQA AASMTRGFAS KS---FEATL FPGDGIGPEI AASVREIFAA ARIPVVWDEQ HIGKTPDPRT NSMVTRENLD
Mouse 1 ----- MAGSA WVSKVS---- -- RLLGAFHN TKQVTRGFAG GV---QTVTL IPGDGIGPEI SASVMKIFDA AKAPIQWEER NVTAIQGPGG KWMIPPEAKE
Yeast 1 ----- MLRNT FFRNTSR--- -RFLATVKQP SIGRYTGKPN PSTGKYTVSF IEGDGIGPEI SKSVKKIFSA ANVPIEWESE DVSPIFVNG- LTTIPDPAVQ

Arabidopsis IDH5 99 SVRRNKVGLK GPMATPIGKG HRSLNLTLRK ELNLYANVRP SLPGYKTR YDDVDLITIR ENTEGEYSGL EHQVVRGVVE SLKIITRQAS LRVAEYAFLY
Arabidopsis IDH6 99 SVLKNKVGLK GPMATPIGKG HRSLNLTLRK ELNLYANVRP SLPGYKTR YDDVDLITIR ENTEGEYSGL EHQVVKGVVE SLKIITRKAS MRVAEYAFLY

Tobacco 89 SVRRNKVGLK GPMATPIGKG HRSLNLTLRK ELNLYANVRP SLPGYKTR YDDVNLITIR ENTEGEYSGV EHQVVRGVVE SLKIITRQAS LRVAEYAFHY
Rice 87 SVRRNKVGLK GPMATPIGKG HRSLNLTLRK ELGLYANVRP SLPGYKTR YDDVNLVTIR ENTEGEYSGL EHQVVRGVVE SLKIITRQAS LRVAEYAFHY
Maize 90 SVRRNKVGLK GPMATPIGKG HRSLNLTLRK ELGLYANVRP SLPGYKTR YDDVNLVTIR ENTEGEYSGL EHQVVRGVVE SLKIITRQAS LRVAEYAFHY
Chlamydomonas 83 SVLKHKIGLK GPMATPIGKG FRSLNLTLRK ELDLYANVRP [¢FNIPGYKTR YDGINLVTVR ENTEGEYSGL EHEVVPGVVE SLKIITRKAS SRIAEFAFAY
Mouse 87 SMDKNKMGLK GPLKTPIAAG HPSMNLLLRK TFDLYANVRP SIEGYKTP YTDVNIVTIR ENTEGEYSGI EHVIVDGVVQ SIKLITEEAS KRIAEFAFEY
Yeast 91 SITKNLVALK GPLATPIGKG HRSLNLTLRK TFGLFANVRP AKSIEGFKTT YENVDLVLIR ENTEGEYSGI EHI%EPGVVQ SIKLITRDAS ERVIRYAFEY

Arabidopsis IDH5 199 AKTHGRERVS AIHKANIMQK TDGLFL! R EVAEKYPEIT YEEVVID MMLVKNPALF D--VLVMPNL YGDIISD: GLVGG-LGLT PSENIGEDGV
Arabidopsis IDH6 199 AKTHGRKKVS AIHKANIMQK TDGLFL D EVAAKYPEIY YEKVVID MMLVKNPALF D--VLVMPNL YGDIISD: GLVGG-LGLT PSMNIGEDGI
Tobacco 189 AKAHGRERVS AIHKANIMQK TDGLFLI R EVAEKYPEIK YEEVVID MMLVKNPALF D--ILVMPNL YGDIISD: GVIGG-LGLT PSEeNIGEGGI
Rice 187 AKTNGRERVS AIHKANIMRK TDGLFL! R EVAEKYPEIV YEEVIID MTLVKNPGLF D--VLVMPNL YGDIISD: GLIGG-LGLT PSeNIGEGGI
Maize 190 AKANGRERVS AIHKANIMRK TDGLFL! R EVSEKYPEIQ YEEVIID MTLVKNPGLF D--VLVMPNL YGDIISD: GLIGG-LGLT PSeNIGEGGI
Chlamydomonas 183 ARENGRSKVT AVHKANIMKK ADGLFL! R EVSAKYGDIT YEEVIVDN MQLVSNPLQF D--VLVMPNL YGDIISD: GLVGG-LGVT PSMNIGTNGL
Mouse 187 ARNNHRSNVT AVHKANIMRM SDGLFLQKSR EVAENEKDIK FNEMYLDT LNMVQDPSQF D--VLVMPNL YGDILSD: GLIGG-LGVT PSGNIGANGV
Yeast 191 ARAIGRPRVI VVHKSTIQRL ADGLFVNVAK ELSKEYPDLT LETELIDNSV LKVVTNPSAY TDAVSﬂaPNL YGDILSDLNS GLSAGSLGLT PSANIG-HKI

Arabidopsis IDH5 296 ALAEAVHGSA PDIAGKNLAN PTALLLSGVM MLRHLKFNEQ AEQIHSAIIN TIAEG-KYRT ADLGGSSTTT EFTKA. HL ----
Arabidopsis IDH6 296 ALAEAVHGSA PDIAGMNLAN PTALLLSGVM MLRHLKLNKQ AEQIHSAIIN TIAEG-KYRT ADLGGSSTTT DFTKA. HL ----

Tobacco 286 ALAEAVHGSA PDIAGKNLAN PTALLLSAVT MLRHLELHDK ADRIQGAVLN TIAEG-KYRT GDLGGTSSTT DFTNA HL ----
Rice 284 AVHGSA PDIAGKNLAN PTALMLSAVM MLRHLQFNNQ ADRIHNAILQ TISEG-KFRT ADLGGKASTS DFTKA HI ----
Maize 287 EiiEAVHGSA PDIAGKNLAN PTALMLSAVM LLRHMQFNDK ADRIHNAILQ TIAEG-KYRT ADLGGKASTS EFTNA HI ----
Chlamydomonas 280 ALAEAVHGTA PDIAGKNKAN PTALLLSSAM MLRHLGRRQE GDNIQNAVLG VIAEG-KYRT ADLGGNATTS DFTKAVIDKL E---
Mouse 284 AIFESVHGTA PDIAGKDMAN PTALLLSAVM MLRHMGLFDH AAKIEAAEFA TIKDG-KSLT KDLGGNAM!S DFTEEqERRV KDLD
Yeast 290 SIFEAVHGSA PDIAGQDKAN PTALLLSSVM MLNHMGLTNH ADQIQNAVLS TIASGPENRT GDLAGTATTS SFTEAVIKRL ----

Supplementary Fig. S1 Alignment comparison of the amino acid sequences of IDH-r (A) and IDH-c (B).
Critical Cys residue for intermolecular disulfide bond formation in yeast IDH-c is highlighted in blue (Garcia et al. 2009). Other Cys residues are highlighted

in green. Key residues for AMP-dependent allosteric activation of yeast IDH are highlighted in red (Lin and McAlister-Henn 2003).



