
Supplemental Figure 2.  Alignment of Selected Plant and Cyanobacterial ARC6-like Proteins.   
Also included are the Arabidopsis ARC6 homologue At3g19180, and the E. coli DnaJ.  Accession numbers and organism names are 
given in Table 2.  Shaded columns indicate similarity (gray) and identity (black) greater than 70%. The J domain position is indicated 
below the sequence.  Underlining in each sequence indicates the position of a transmembrane (TM) domain, as predicted by the DAS 
server (see Methods). 
 
 
Nostoc       1   ------------------------------------------------------------------------------------------  
Scc_PCC7942  1   ------------------------------------------------------------------------------------------  
Syn_PCC6803  1   ------------------------------------------------------------------------------------------  
Pm_MED4      1   ------------------------------------------------------------------------------------------  
Oryza        1   MEGFHNLLARPNSAPFAFSLPRPRPRPRRRPPPHPSAACRAASRWAERLFADFHLLPTAAPSDP-PSPAPAPAAAPSASPFVPLFPDAAE  
Arabidopsis  1   MEALSHVGIG--LSPFQLCRLPPATTKLRRSHNTSTTIC-SASKWADRLLSDFNFTSDSSSS----SFATATTTATLVSP--PPSIDRPE  
At3g19180    1   MPVAYTFPVLPSSCLLCGISNRSTSFVVDRPELQISGLLVVRSESGEFFGSGLSLRRFQREGRRRLNAAGGGIHVVDNAPSRTSSLAAST  
Eco DnaJ     1   ------------------------------------------------------------------------------------------  
 
Nostoc       1   --MRIPLDYYRILGLPLAASEEQLRQAYSDRIVQ-LPRREYSQAAISSRKQLIEEAYVVLSDPKQRSTYDQLYLAHAYDPDNLAAAAVAQ  
Scc_PCC7942  1   --MRIPLDYYRILCVGVQASADKLAESYRDRLNQ-SPSHEFSELALQARRQLLEAAIAELSDPEQRDRYDRRFFQG--------------  
Syn_PCC6803  1   --MFIPLDFYRILGIPPQSGGETIEQAYQDRLLQ-LPRREFSDAAVTLRNQLLAIAYETLRDPEKRQAYDQEWWGAMDEALG--------  
Pm_MED4      1   --MELPLDHFRLIGVSPSATSEEILRAFQLRLDK-TPDEGFTYEVLTQRSELLRLTADLLTDPDSRRDYENLLLNG--------------  
Oryza        90  RSLPLQVDFYKVLGAEPHFLGDGIRRAFEARIAK-PPQYGYSTDALVGRRQMLQIAHDTLMNQNSRTQYDRALSEN--------------  
Arabidopsis  82  RHVPIPIDFYQVLGAQTHFLTDGIRRAFEARVSK-PPQFGFSDDALISRRQILQAACETLSNPRSRREYNEGLLDD--------------  
At3g19180    91  STIELPVTCYQLIGVSEQAEKDEVVKSVINLKKT-DAEEGYTMEAAAARQDLLMDVRDKLLFESEYAGNLKEKIAP--------------  
Eco DnaJ     1   ---MAKQDYYEILGVSKTAEEREIRKAYKRLAMKYHPDRNQGDKEAEAKFKEIKEAYEVLTDSQKRAAYDQYGHAA--------------  
                       ├──────────────────────── J Domain ────────────────────────────────┤ 
 
Nostoc       88  ENRTESTKRGSDTQSLGIEITQDELVGALLILQELGEYELVLKLGRPYLVNKNSATSSRKSNNLADEEIYESAEHPDVVLTVALACLELG  
Scc_PCC7942  73  ---------GLEAIEPSLELEDWQRIGALLILLELGEYDRVSQLAEELLPDYD-----------ASAEVRDQFARGDIALAIALSQQSLG  
Syn_PCC6803  79  --------EALPLTTPELECSPEQEIGALLILLDLGEYELVVKYGEPVLHDPN---------------PPAGGLPQDYLLSVILAHWELS  
Pm_MED4      73  --------------ASGLDLSSNREVAGLILLWESGSSKEAFKITRKALQPPQ-------------TPALGSSREADLTLLAALTSRDAA  
Oryza        164 -----------REEALTMDIAWDK---------EAGEALAVLVTGEQLLLDRP-----------------PKRFKQDVVLAMALAYVDLS  
Arabidopsis  156 -----------EEATVITDVPWDKVPGALCVLQEGGETEIVLRVGEALLKERL-----------------PKSFKQDVVLVMALAFLDVS  
At3g19180    165 --------------KSPLRIPWAWLPGALCLLQEVGQEKLVLDIGRAALRNLD-----------------SKPYIHDIFLSMALAECAIA  
Eco DnaJ     73  -----------------------F---------EQGG------------MG-------------------GGGFGGGADFSDIFG--DVF  



Nostoc       178 REQWQQG--HYENAAISLETGQELLVREGL---FSSIQAEIQADLYKLRPYRILELLALPQ--EKTAERSQGLELLQNLLEDRGGIDGTN  
Scc_PCC7942  144 RECRQQG--LYEQAAQHFGRSQSALADHQR---FPELSRTLHQEQGQLRPYRILERLAQPL--TADSDRQQGLLLLQAMLDDRQGIEGPG  
Syn_PCC6803  147 RERWQQQ--QYEFAATASLKALARLQQDND---FPALEAEIRQELYRLRPYRILELLAKEG--QGEEQRQQGLALLQAMVQDRGGIEGKG  
Pm_MED4      137 IQEQDQR--SYSNAADFLQEGIQLLQRMGK---LGELRKTLEEDLVSLLPYRILDLLSRDLN--DYDSHKKGLSMLENLIIKRGGLEGKN  
Oryza        218 RDAMAASPPDVIGCCEVLERALKLLQEDGASNLAPDLLSQIDETLEEITPRCVLELLSLPIDTEHHKKRQEGLQGARNILWSVGRG-GIA  
Arabidopsis  219 RDAMALDPPDFITGYEFVEEALKLLQEEGASSLAPDLRAQIDETLEEITPRYVLELLGLPLGDDYAAKRLNGLSGVRNILWSVGGG-GAS  
At3g19180    225 KAAFEVN--KVSQGFEALARAQSFLKSKVTLG-KLALLTQIEESLEGLAPPCTLDLLGLPRTPENAERRRGAIAALRELLRQGLSVEASC  
Eco DnaJ     99  GDIFGGG-----RGRQRAARGADLRYN---------MELTLEEAVRGVTKEIRIPTLEECDVCHGSGAKPGTQPQTCPTCHGSGQVQMRQ  
 
Nostoc       261 ND--ESGLNIDDFLRFIQQLRNHLTVAEQHKLFEAQSK--RSSAV-------ATYLAVYALIARGFAQRQPALIRQARQMLVRLGKR---  
Scc_PCC7942  227 DD--GSGLTLDNFLMFLQQIRGYLTLAEQQLLFESEAR--RPSPA-------ASFFACYTLIARGFCDHQPSLIHRASLLLHELKSR---  
Syn_PCC6803  230 ED--YSGLGNDDFLKFIHQLRCHLTVAEQNALFLPESQ--RPSLV-------ASYLAVHSLMAEGVKEQDPMAIVEAKSLIIQLENC---  
Pm_MED4      220 KSEYNDFLNQQEFESFFQQIKPFLTVQDQIDLFLELQK--RGSSE-------AGFLAFLSLTAIGFARRKPAKLFEARKILKKLNLSG--  
Oryza        307 TV--GGGFSR---EAFMNEAFLRMTSIEQMDFFSKTPNSIPPEWF-------EIYNVALAHVAQAIISKRPQFIMMADDLFEQLQKFNIG  
Arabidopsis  308 AL--VGGLTR---EKFMNEAFLRMTAAEQVDLFVATPSNIPAESF-------EVYEVALALVAQAFIGKKPHLLQDADKQFQQLQQAKVM  
At3g19180    312 QIQDWPCFLSQAISRLLATEIVDLLPWDDLAITRKNKKSLESHNQRVVIDFNCFYMVLLGHIAVGFSGKQNETINKAKTICECLIASEG-  
Eco DnaJ     175 G--------------FFAVQQTCPHCQGRGTLIKDPCN----------------------------KCHGHGRVERSKTLSVKIPAG---  
 
Nostoc       336 ----------------QDVHLEQSLCALLLGQTEEATRVLELSQEY------EALAFIREKSQDS--PDLLPGLCLYAEQWLQHEVFPHF  
Scc_PCC7942  302 ----------------MDVHIEQAIASLLLGQPEEAEALLVQSQDE------ETLSQIRALAQG---EALIVGLCRFTETWLATKVFPDF  
Syn_PCC6803  305 ----------------QDLALEKVICELLLGQTEVVLAAIDQGDPK------IVAGLESKLATG---EDPLTAFYTFTEQWLEEEIVPYF  
Pm_MED4      298 ----------------LDSMPLIGCLDLLLADVEQSSARFLSSSDE------KLRDWLNNYPGE-----KLEAICIFCKNWLENDVLVGY  
Oryza        384 ----SHYAYDN----EMDLALERAFCSLLVGDVSKCRMWLGIDNESSPYRDPKILEFIVTNSSISEENDLLPGLCKLLETWLIFEVFPRS  
Arabidopsis  386 AMEIPAMLYDTRNNWEIDFGLERGLCALLIGKVDECRMWLGLDSEDSQYRNPAIVEFVLENSNR-DDNDDLPGLCKLLETWLAGVVFPRF  
At3g19180    400 ----------------VDLKFEEAFCSFLLKQGSEAEALEKLKQLES-----NSDSAVRNSILG--KESRSTSATPSLEAWLMESVLANF  
Eco DnaJ     219 --------------------VDTGDRIRLAGEGEAGEHGAPAG-------------------------DLY--VQVQVK-----------  
 
Nostoc       403 RDLANQQAFLKDYFANQQVQAYLEALPTDAQTTNEWAVINPQYFPQAKAKNTHFHNNSTKTSASFNHSRVPNPD--------LPETPTKE  
Scc_PCC7942  368 RDLKERTAPLQPYFDDPDVQTYLDAI------------------------------------VELPSDLMPTP---------LPVEPLEV  
Syn_PCC6803  371 RDLSPETLSPKAYFNNPSVQQYLEQLEPDSFTTDN-SFASPALLSTATESETPMVHSSAALPDRPLTSTVPSR---------RGRSPRRS  
Pm_MED4      362 RDIDLKEIDLDSWFEDREIQEFIEQIEKKSNRTVFKSGPQNKPIFQAQESLKDSSTGPDLNSDNFEEGRLPLPGG-------VREDGQEV  
Oryza        467 RDTRGMQFRLGDYYDDPEVLSYLERMEGGGASH----LAAAAAIAKLGAQATAALGTVKSNAIQAFNKVFP----------------LIE  
Arabidopsis  475 RDTKDKKFKLGDYYDDPMVLSYLERVEVVQGSP----LAAAAAMARIGAEH------VKASAMQALQKVFPSRYTDRNSAEPKDVQETVF  
At3g19180    468 PDTRGCSPSLANFFRAEKKYPENKKMGSPSIMNHKTNQRPLSTTQFVNSSQHLYTAVEQLTPTDLQSPVVSAK----------NNDETSA  
Eco DnaJ     251 ---------QHPIFEREGNNLYCEVP----------------------------------------------------------------  
 
Nostoc       485 TSEYPNFSPPMWSSSGSIKSEVP-AAERMSRGTN-QHLNGSAKSAASGHNQKRRRRKPTPSASRERIPDNRPHSRRPRRRRTFANTIEGK  
Scc_PCC7942  413 RSSLLAKELPTPATPG----------------------------VAPPPRRRRRDRSERPARTAKRLP----------------------  
Syn_PCC6803  451 RDDVFPSADNSSGLAVTTLSPAI-AYDTHSLGTNGIGGDSTSNGFSSNSAPESTSKHKSPRRRKKRVT----------------------  
Pm_MED4      445 IEENIYTDEIIKNKSIEFYKYAIEKIAELKFVFGEALENYRIFNKSSYLTYLYAFLILFAFGLGVGFVRN--------------------  
Oryza        537 QLDRSAMENTKDG-PGGYL-------ENFDQ-------------------------ENAPAHDSRNAA----------------------  
Arabidopsis  555 SVDPVGNNVGRDGEPGVFIAEAVRPSENFETN------DYAIRAGVSESSVDETTVEMSVADMLKEAS----------------------  
At3g19180    548 SMPSVQLKRNLGVHKNKIWDEWLSQSSLIGRVSVVALLGCTVFFSLKLSGIRSGRLQSMPISVSARPHSE--------------------  
Eco DnaJ     268 -------------------------------------------------------INFAMAALGG-------------------------  



Nostoc       573 TRLVWRVFISLVSILVFWVLATTTFGWLKNLFFPQPSPPD--LQLFVQINQPPLPIPDPNRK--PESEEGPLTNAEAEEVIHTWLSTKAA  
Scc_PCC7942  452 --LPW---IGLG-VVVVLGGGTGVWAWRSRSNSTPPTPP----P---VVQTLPEAVPAPS----PAPVTVALDRAQAETVLQNWLAAKAA  
Syn_PCC6803  517 -IKPVRFGIFLLCLAGIVGGATALIINRTGDPLGGLLED----PLDVFLDQPSEFIPDEATSRNLILSQPNFNQQVGQMVVQGWLDSKKL  
Pm_MED4      514 --NLKKPVQEKEIIDNSLSINENKNVFYEGLNQDDKKKVL--DNSKIILSDNAEKVIFSG----EEIKTASPSLEKIENLINTWLVNKSK  
Oryza        571 -----LKIISAGALFALLAVIGAKYLPRKRPLSAIRSEH-----GSVAVANSVDSTDDPALDE-DPVHIPRMDAKLAEDIVRKWQSIKSK  
Arabidopsis  616 -----VKILAAGVAIGLISLFSQKYFLKSS--SSFQRKD-----MVSSMESDVATIGSVRAD--DSEALPRMDARTAENIVSKWQKIKSL  
At3g19180    618 SDSFLWKTESGNFRKNLDSVNRNGIVGNIKVLIDMLKMHCGEHPDALYLKSSGQSATSLSHS-ASELHKRPMDTEEAEELVRQWENVKAE  
Eco DnaJ     278 -------------------------------------------------------------------------------------EIEVP  
 
Nostoc       659 ALGPNHEINNLEQILTGSALSQWRLIAQQNKLDNRYRKFDHSLKIESVEKIGLF---ADRAAVEATVKEVTQLYE--NNQFKNSSNDK-L  
Scc_PCC7942  526 ALGPQYDRDRLATVLTGEVLQTWQGFSSQQANTQLTSQFDHKLTVDSVQ-LSDG---DQRAVVQAKVDEVEQVYR--GDQLLETRRDLGL  
Syn_PCC6803  603 AFGQNYDVGALQSVLAPNLLAQQRGRAQRDQAQKVYHQYEHKLQILAYQVNPQD---PNRATVTARVEEISQPFTLGNQQQKGSATKDDL  
Pm_MED4      597 FLAGKGEIN-LSKIVQDDLIDRLKKERELDIQKGIYKNINAN--IENIVLLTQT---ASRISVSVDLKYSEKILKIDGELINETTFTPFL  
Oryza        651 ALGPEHSVASLQEVLDGNMLKVWTDRAAEIERHGWFWEYTLSDVTIDSITISLD---GRRATVEATIDEAGQLTD-VTEPRNNDSYDTKY  
Arabidopsis  693 AFGPDHRIEMLPEVLDGRMLKIWTDRAAETAQLGLVYDYTLLKLSVDSVTVSAD---GTRALVEATLEESACLSD-LVHPENNATDVRTY  
At3g19180    707 ALGPTHQVYSLSEVLDESMLVQWQTLAQTAEAKSCYWRFVLLHLEVLQAHIFEDGIAGEAAEIEALLEEAAELVD--ESQPKNAKYYSTY  
Eco DnaJ     284 TLDGRVKLKVPGETQTGKLFR-MRGKGVKSVRGGAQGDLLCRVVVETPVGLNER----QKQLLQELQESFGGPTGEHNSPRSKSFFDGVK  
 
Nostoc       743 RVRYDLIRER-GKWRIQSTSVVNQFTR  
Scc_PCC7942  610 VIRYQLVREN-NIWKIASISLVR----  
Syn_PCC6803  690 TVRYQLVRHQ-GVWKIDQIQVVNGPR-  
Pm_MED4      681 KVKYILGFSN-NSWKLVDYISGV----  
Oryza        737 TTRYEMAFSKLGGWKITEGAVLKS---  
Arabidopsis  779 TTRYEVFWSKSG-WKITEGSVLAS---  
At3g19180    795 KIRYILKKQEDGLWKFCQSDIQIQK--  
Eco DnaJ     369 KFFDDLTR-------------------  


