
AtHsp101    1  -MNPEKFTHKTNET IATAHELAVNAG HAQFT PLHLAGALISDPTGIFPQA ISSAGGE--NAAQSAER VINQALKKLPSQSPPPD DIPASSSLIKVIRRAQ
TtClpB       1 - MNLERWTQAAREA LAQAQVLAQRMK HQAIDLPHLWAVLLKDERSLAWRL LEKAG----ADPKA LKELQERE LARLPKVEGAEVGQYL TSRLSGALNRAE
ScHsp104    1 MNDQTQ FTERALTI LTLAQKLASDHQHPQLQPIHILAAFIETPEDGSVPY LQNLIEKGRYDYDLF KKVVNRNLVRIPQQQPAPA EITPSYALGKVLQDAA

EcClpB       1 - MRLDRLTNKFQLA LADAQSLALGHDNQF IEPLHLMSALLNQEGGSVSPL LTSAG----INAGQ LRTDINQALNRLPQVEGTGG DVQPSQDLVRVLNLCD
ClpA        1 -----MLN QELELS LNMAFARAREHRHEFMTVEHLLLALLSNPS--AREA LEACSVDLVALRQE LEAFIEQTTPV LPASE-EER DTQPTLSFQ RVLQRAV

AtHsp101   98  AAQKSR GDTHLAVDQLIMG LLEDS-QIRDLLNEVGVATARVKSEVEKLRGKEGKKVES ASGDT----------- NFQALK TYGRDL VEQAGKLDPVIGRD
TtClpB      96 G LMEELK DRYVAVDTLVLALAEATPGLPGLEALK G--------A LKELRGGRTVQTEHAESTY----------- NALEQYGIDLT RLAAEGKLDPVIGRD
ScHsp104  101 K IQKQQK DSFIAQDHILFALFNDS-SIQQIFKEAQVDIEA IKQQALE LRGNTRIDSRGADTNTP---------LEY LSKYAIDMTEQARQGKLDPVIGR E
EcClpB      96 K LAQKR GDNFISSELFVLAALESRGTLADILKAAGATTANITQAIEQMRGGESVNDQG AEDQR----------- QALKKYTIDLT ERAEQGKLDPVIGRD

ClpA       93 FHVQSS GRNEVTGAN VLVAIFSEQESQAAY LLRKHEV SRLDVVNFISHGTRKDEP TQSSDPGSQPNSEEQAGGEER MENFTTNLNQLARVGGIDPLIGRE

AtHsp101  186  EEIRR VVRILSRRTKNNPVLIGEPGVGKTA VVEGLAQRIV KGDVP NSLTDVRLISLDMGAL VAGAKYRGEFEERLK SVLKE VEDAEGKVILFIDEIH LVL
TtClpB     177 EEIRR VIQILLRRTKNNPVLIGEPGVGKTAIVEGLAQRIV KGDVPE GLKGKRIVSLQMGSLLAGAKYRGEFEERLK AVIQEVVQSQ GEVILFIDE LHTVV
ScHsp104  191 EEIR STIRVLARRIKSNPCLIGEPG IGKTAI IEGVAQRI IDDDVPTILQGAKLFSLDLAALTAGAKY KGDFEER FKGVLKE IEESKTL IVLFIDEIH MLM
EcClpB     185 EEIRR TIQVL QRRTKNNPVLIGEPGVGKTAIVEGLAQRI INGEVPEGLKGRRVLALDMGAL VAGAKYRGEFEERLK GVLNDLAKQE GNVILFIDE LHTMV

ClpA      193 K ELERAIQVL CRRRKNNP LLVGESGVGKTAI AEGLA WRIVQGDVPE VMADCT IYSLDIGSLLAGTKYRG DFEKRFKALLKQLEQDTN-S ILFIDEIHT II

AtHsp101  286  GAGK TEGS-MDAAN LFKPMLARG QLRCIGAT TLEEYRKYVEKDAAFERRFQQVYVAEPSV PDTISILRGLKEKYE GHHGVRI QDRALINAAQLSARYITG
TtClpB     277 GAGKA EGA-VDAGNMLKPALARG ELRLIGAT TLDEYR-EIEKDPALER RFQPVYVDEPTVEETISILRGLKEKYE VHHGVRI SDSAIIAAATLSHRYITE
ScHsp104  291 GNGKDD----- AANILKPAL SRGQLKVIGAT TNNEYRSIVEKDGAFERRFQKIEVAEPSV RQTVAILRGL QPKYEIHHGVRI LDSALVTAAQLAKRYLPY
EcClpB     285 GAGKA DGA-MDAGNMLKPALARG ELHCVGATTLDEYRQYIEKDAALER RFQKV FVAEPSVE DTIAILRGLKE RYELHHHVQITDPAIVAAATLSHRYIAD
ClpA      292 GAGAASGGQVDAAN LIKPLLSSGKIRVIGSTTYQEFSNIF EKDRALARRFQKIDITEPSIEETVQIINGLKPKYEAHHDVRYTAKAVRAAVELAVKYIND

AtHsp101  385  RHLPDKAIDL VDEACANVRVQLDSQPEEIDNLERKRMQLEIELHALEREK--DKASKARLIEVRKELDDLRDKLQPLTMKYRKEKERIDEIRRLKQKREE
TtClpB     375 RRLPDKAIDLIDEA AARLRMALESAPEEIDALERKKLQLEIEREALKKEK--DPDSQERLKAIEAEIAKLTEEIAKLRAEWEREREILRKLREAQH RLDE
ScHsp104  386 RRLPDSALDLVDISCAGVAVARDSKPEELDSKERQLQL IQVEIKALERDEDADSTTKDRLKLARQKEAS LQEELEPLRQRYNEEKHGHEE LTQAKKKLDE
EcClpB     384 RQLPDKAIDLIDEA ASSIRMQIDSKPEELDRLDRRIIQLKLEQQALMKES--DEASKKRLDMLNEELSDKERQYSE LEEEWKAEKASLSGTQTI KAELEQ
ClpA      392 RHLPDKAID VIDEA GARARLMPVS-----------------K-----------------------------R----------------------------

AtHsp101  483  LMFSLQEAERRYDLARAA DLRYG AIQEVESAIAQLEGTSSEE------NV MLTENVGPEHIAEVV SRWTGIPV TRLGQNEKERLIGLADRLHKRVVGQ NQ
TtClpB     473 VRREIELAERQYDLNRAAELRYG ELPKLEAEVEALSEKLRG-------ARF VRLEVTEEDIAEIVSRWTGIPV SKLLEGEREKL LRLEEELHKRVVGQ DE
ScHsp104  486 LENKALD AERRYDTATAADLRYFAIPDIKKQIEKLEDQVAEEERRAGANS MIQNVVDSDTISETAARLTGIPV KKLSESENEKLIHMERDLSSEVVGQ MD
EcClpB     482 AKIA IEQARRVGDLAR MSELQYGKIPELEKQLEAATQLEGKT------MR LLRNKVTDAEIAEV LARWTGIPV SRMMESEREKL LRMEQELHHRVIGQNE
ClpA      418 ----------------------------- K--K---------------------T VNVADIESVVAR IARIPEKSVSQSDRDTLKNLGDRLKMLVFGQDK

AtHsp101  577  AVNAVSEAILRSRAGL GRPQQPTGSFLFLGPTGVGKTELAK ALAEQLFDDENLLVRIDMSEYME QHSVSRLIGAPPGYVG HEEGG QLTEAVRRRPY CVIL
TtClpB     566 AIRAVADAIRR ARAGL KDPNRPIGSFLFLGPTGVGKTELAK TLAATLFDTEEAMIRIDM TEYMEKH AVSRLIGAPPGYVGYEEGG QLTEAVRRRPYSVIL
ScHsp104  586 AIKAVSNAVRLSRSGLANPRQPAS-FLFLG LSGSGKTELAK KVAGFLFNDEDMMIRVDCSELSEKYAVSKLLGTTAGYVGY DEGGFLTNQLQYKPYSV LL
EcClpB     576 AVDAVSNAIRRSRAGL ADPNRPIGSFLFLGPTGVGKTEL CKALANFMFDSDEAMVRIDMSE FMEKH SVSRL VGAPPGYVGYEEGG YLTEAVRRRPYSVIL
ClpA      466 AIEALTEAIKMARAGL GHEHKPVGSFLF AGPTGVGKTE VTVQLSKALG---IE LLRFDMSEYME RHTVSRLIGAPPGYVG FDQGGLLTDAVIKHPHAVLL

AtHsp101  677  FDEVEKAH VAVFNTLLQVLDDGRLTDGQGRTVDFRN SVIIMTS NLGAEHLLAGLTGK VTMEVARDCVMREVRKHFRPE LLNRLDEIVVF DPLSHDQLRKV
TtClpB     666 FDEIEKAHPDVFNILLQ ILDDGRLTD SHGRTVDFRN TVIILTSNLGSPLILEGLQKGWPY ERIRDEVFKVLQQHFRPEFLN RLDEIVVF RPLTKEQIRQI
ScHsp104  685 FDEVEKAHPDV LTVMLQMLDDGR ITSGQGKTIDCSNCIVIMTS NLGAEFINSQQG-SKIQ ESTKNLVMGAVRQHFRPEFLN RISSIVIFNKLSRKAIHKI
EcClpB     676 L DEVEKAHPDVFNILLQVLDDGRLTDGQGRTVDFRN TVVIMTS NLGSDLIQERFG-E LDYAHM KELVLGVVSHNFRPEF INRIDEVVVFHPLGEQH IASI
ClpA      563 L DEIEKAHPDVFNILLQV MDNGTLTDNNGRKADFRN VVLVMTTNAG-VRET ERKSIG LIHQDNSTDA MEEIKKIFTPEFRNRLDNIIWFDHLSTDVIHQV

AtHsp101  777  ARLQMKDVAVRLAE--RGVALAVTDAALDYILAES YDPV YGARPIRRWMEKKVVTELSKMVVREEIDENSTVYIDAGAGDLVYRVESGGLVDASTGKKSD
TtClpB     766 VEIQLSYLRARLAE--KRISLELTEAAKDFLAERGYDPV FGARPLRRVIQRELETPLAQKILAGEVKEGDRVQVDVGPAGLVFAVPARVEA---------
ScHsp104  784 VDIRLKEIEERFEQNDKHYKLNLTQEAKDFLAKYGYSDDM GARPLNRLIQNEILNKLALRILKNEIKDKETVNVVLKKGKSRDENVPEEAEECLEVLPNH
EcClpB     775 AQ IQLK RLYKRLEE--RGYEIHISDEALKLLSENGYDPV YGARPLKRAIQQQIENPLAQQILSGELVPGKVIRLEVNEDRIVAVQ---------------

ClpA      662 VDKFIVELQVQLDQ--KGVSLEVSQEARNWLAEKGYDRAMGARPMARVIQDNLKKPLANELLFGSLVDGGQVTVALDKEKNELTYGFQSAQKHKAEAAH-

AtHsp101  875  VLIHIANGPKRSDAAQAVKKMRIEEIEDDDNEEMIED
TtClpB         -------------------------------------
ScHsp104  884 EATIGADTLGDDDNEDSMEIDDDLD------------
EcClpB         -------------------------------------
ClpA          -------------------------------------
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Supplemental Figure 1. Amino acid sequence alignment of Hsp100/ClpB from Arabidopsis 
thaliana (AtHsp101) (accession no. NP565083), Thermus thermophilus ClpB (TtClpB) (accession 
no. Q9RA63), Saccharomyces cerevisiae Hsp104 (ScHsp104) (accession no. NP013074), 
Escherichia coli ClpB (EcClpB) (accession no. NP417083) and ClpA from E. coil (accession no. 
NP415403). Identical residues are highlighted in black and conservative replacements in gray. 
Secondary structure elements as seen in the T. thermophilus ClpB structure appear over the 
alignment (see Lee et al., 2003). Conserved motifs are indicated below the alignment, as are the 
positions of the primers used for identification of the tilling mutants. Positions of each of the 
primary hot1 mutations are indicated above the alignment in blue, suppressors mutations are in red, 
and tilling mutations having a wild-type phenotype are indicated in black.


