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Table S1. Primers used for cloning and site-directed mutagenesis

Primer DNA sequence
ErTadZfw CTGTACTTCCAGGGCATGAAGATTAAGGTTGCATTGCTTG
ErTadZrv AATTAAGTCGCGTTATTGCAAGATTTCTTCAAAAAATTCCATC

ErTadZgioafw  GGAAAAAGGTATTTTATTTAAATATAGCACAGTGTGGCACAACAGATGTTT
ErTadZgisoarv  AAACATCTGTTGTGCCACACTGTGCTATATTTAAATAAAATACCTTTTTCC
pSpeedETfw ~ GCACCAGATGGGCATTAAACGAGTAT

pSpeedETrv GATGCCTGGCAGTTCCCTACTCTCG




A P aliusl) 2(p2) @2 (2) B3pn l{ad) 4104
3fkq L“ £0000000000000 L" mm.o_.ama =TT ,QE.Q_Q _IS
10 20 30 40 50 70

1
ErTadZ ESSEVIALLD EYEDRLTIGVFNTKYADKLEVY SIT|DEKINATIE SV EYRID L'II.?QEED INIDKSEFKR.NCGLAY
gi291541803 .KLALLDN EiN‘- NR|]\.S\-"FNIR""ADKLE[IYST KIESALISALESTRID F\"i'SV DVNTAALPK.RCGFAY
M

E[YMORI \.'TVPSTRFIGEKFI:LlYS T|D E{E|L A|L{K TV

gi227872973 NE I ILEQ EVEKMD| VADASEDINTALLPE.QCSFAY
gi291459841 .RI}{XLLDS DY ERIT Y TAPGTRV|SEKFE.1|YAIDPLLClET\." ESKID| J.J\.’ DASEGEINTILLPS .NCSFAY
gi3l09777432 LK TV IVDE RYMKRLIDYFSLY[YSDRI|TLSVIESDQEKALEFLKEHDIN YI'-_ISE EFDEDKLPE.NVSVGI
gi225389010 NS H VIV IGE QI‘VHT_UNIMENE"F]KEYIEDJHC‘—KPEFYLK‘E\ NGGD FLVIDENRGVGPGELGQENC, .GY

congensus>50

ps 6 (115)
3fkq - 1T -bM—H:
130
ErTadz FTGAPGIELIKDE IRT|C[@IaRv D VEFoHTG VEEIDMAANVATT . SGE. . . . . . . NDKSSMVIFT]
@i291541803 FVDSADIDSVNNQRA I|CEed0 KA D LEY ROB LS INS[ENAGGVSET .RFG. . . ... . DDSCKV[IAFA
gi227872973 FVESAEIESYKDEAR EE .EDPCKVFAFG
gi291459841 FVASAEIESFRDQP g ;

gil09777432 LVEMPSISSIKNIPRLC .NNGC IAF
gi225389010 LCD DMEVLEGYKTVIG | ¥ 2 IV'DI.F'NGGLASVPEAEPEPBFQPBPJ\GPCE ILVCI
congenfuS>S50 . ....cicncacnnens . . T S

ad it 0
3fkq 0000000000  =————p TT T.T —>
150 15? 21(_!
ErTadZ r\.ﬂlC!‘ IAHPANMGEEVFESRI T '5Y|FS$TKV.R
gi291541803 ASY YRR KGEK TILESHYF) VY| [-]YSQ PEVA

gi227872973 .!\ ’ YHF]| ROAGHRU{L LN ‘qu FIFSKAKIA

gi291459841 . R‘.I|Y FIFEKPKVA
gil0g777432 SIER\_"ILDAASHP
gi225389010 TDAGT[EVISYFLPSANA
congensug>50 . ... icrerar s JYLN.E. . L BF. L i i i rsrres s s Ne i a8 Gl.%.cueran
all

3fkg
ExrTadZ FMRAYES|\
gi251541803 ISRAYDA]
gi227872573 FLREMLQA
gi291459841 TISMLQA
gi309777432 LTGFLQLII|
gi225389010 FYRAFDA]
congansus>SD . ..issessPancssssassnssssrsssDias i nsnasssarsssesssssDEBL L HoeKeioauleasan

3 P13 14
37xg n3 @ B
ErTadZ IKMEFFEBIL......... Q
gi281541803 L £
gi227872973 [EKTFFEELLK. ..... ENI
gi291459841 L JMEKEIFDEILR. ..... GDF
gi309777432 DPAT‘JIRML SKEAIMNAIYNACGESYAKG
gi225389010 JRQNJ FERMLO.....00. L
consensus>50

Fig. S1. Sequence conservation of ErTadZ. (A) Sequence alignment of ErTadZ (PDB code 3fkq) and its most
closely related homologs. The secondary structure elements and sequence numbering of ErTadZ are shown on
the top. The corresponding secondary structure elements of a canonical RD are indicated in red in parentheses.
Strictly conserved residues are highlighted as white text on a red background. Other highly conserved residues
are shown in red text in blue boxes. (B) Stereo view of the mapping of sequence conservation onto the structure
of ErTadZ. The degree of conservation is shown in a color gradient from red (strictly conserved) to white (not
conserved). Strictly conserved residues and ATP (near Ser131) are shown as sticks. (C) ErTadZ ARD contains
a conserved surface patch near Tyr93. The color gradient is the same as in B.
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Fig. S2. Multiple sequence alignment of the ATPase domains of ErTadZ (PDB code 3fkq), CtTadZ (PDB code

3eal), CcTadZ (CpaE), AaTadZ, Soj (PDB code 2bek) and MinD (PDB code 1g3r). The alignment was created
by merging a structure-based alignment of the sequences of the four known structures with a sequence-based

alignment of CtTadZ, AaTadZ and CcTadZ. The secondary structures elements of proteins with known

structures are highlighted (red: a-helix, blue: B-strand, and yellow: 3¢ helix).
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Fig. S3. Analytical size exclusion chromatography of ErTadZ (red line). The molecular weight standards (black
line) that were used to estimate the native molecular weight of ErTadZ included thyroglobulin (670 kDa),
bovine y-globulin (158 kDa), chicken ovalbumin (44 kDa), myoglobin (14 kDa) and vitamin B12 (1.35 kDa).
For convenience of display, the refractive index signal for ErTadZ was scaled by a factor of 5.



A HEE ErTadZ mE Soj (2bek)

Fig. S4. Comparison of TadZ dimers. (A) Stereo view of the superimposition of ErTadZ (red) and Soj (blue),
and (B) Stereo view of the superimposition of of ErTadZ (red) and CtTadZ (green). (C) CtTadZ dimer (green)
and Soj dimer (blue) with residues near the domain interfaces highlighted in cyan.
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, AaTadZ and CcTadZ.

Fig. S5. Multiple sequence alignment of CheY (PDB code 2che) and ARDs of VpsT (PDB code 3klo), KaiA

(PDB code 1m2e), FrzS (PDB code 2gkg), ErTadZ (PDB code 3fkg), CcTadZ (CpaE) and AaTadZ. The
shown at the bottom. The alignment was created by merging a structure-based alignment of the five sequences

secondary structure profile of CheY is shown on the top. The secondary structures elements of proteins with
residues of CheY (letters in boxes) and the two highly conserved residues of CcTadZ (R/Y in bold red) are

known structures are highlighted (red: a-helix, blue: -strand, and yellow: 3¢ helix). Functionally critical

with known structures with a sequence-based alignment of ErTadZ



