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Figure S1. Comparison of the growth behavior displayed by AeutP and AeutQ strains
under anoxic conditions. All strains were grown under anoxic conditions in minimal medium
(1) supplemented with ethanolamine as the source of carbon and energy and sodium tetrathionate
as electron acceptor. Concentrations of these supplements and additional information about the
composition of the medium are described under Experimental procedures.
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Figure S2. SDS-PAGE and mass spectroscopy analyses of EutP and EutQ proteins used in
these studies. A. EutQ, >95% homogeneous; EutD, 92% homogeneous; tagless EutP, 76%
homogeneous, He-EutP, 24% homogeneous. The identity of the proteins in the EutP lane was
confirmed by MALDI mass spectrometry fingerprinting analysis using the MASCOT database
(Matrix Sciences). B. MALDI-MS spectra were obtained at the Proteomics and Mass
Spectrometry Facility of the University of Georgia. Purity was assessed by densitometry using
the program ImageJ (version 1.46r, National Institutes of Health); AU, arbitrary units.
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Figure S3. Enzyme-dependent acetate Kkinase activity associated with EutQ and EutP.
Activities were determined by coupling the EutQ or EutP reaction to NAD -consuming reduction
of pyruvate to lactate. Pyruvate was derived from PEP, which was consumed by pyruvate kinase
to re-generate ATP from ADP produced by EutP or EutQ in situ. Pyruvate was in turn reduced
by the NADH-consuming lactate dehydrogenase. NAD' formation was monitored by the
decrease in absorbance at 340 nm. Concentration of substrates and enzymes for the coupling
system are described under Experimental Procedures. For the EutQ and EutP reaction acetate
was provided at 30 mM (42 fold over the K, of EutP and EutQ) and ATP at 6 mM (12-fold over
the K, of EutP and EutQ).
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SeEutQ 83 ESLVAQLMEKVLKEKQSLELGTMQPSFTSVTGKGGVKVIDGSSVKFG---RFDGAEPHCV 139

CdEutQ 8 KNLIETLVRQIIEEKISGTKDTVD--FVRNKDISGITSIKLPTVKVSESDRLDTGNPSDV 65
172 175

SeEutQ 140 GLT—DLVTEQDGSSMAAGFMQWDNAFFPWTLNmVLEGELHVRHEGETMIAKAGDV 198

CdEutQ 66 VYTKDLFTLEESPRLGCGMMEMKETTFDWTLNYMAIMYVIDGTLDIIIDGRKVSASSGEL 125

SeEutQ 199 MFIPKGSSIEFGTPTSVRFLYVAWPANWQS 228
CdEutQ 126 IFIPKGSKIQFSVPDYARFIYVTYPADWAS 155

Figure S4. The putative EutQ active site. A. Modeling an acetyl moiety into the structure of
the S. Typhimurium EutQ protein. In this panel one can visualize where acetate might bind in
SeEutQ The acetyl moiety was modeled into the structure at the approximate location shown in
the homologous Clostridium difficile EutQ (2) (PDB: 2PYT, 4AXO). B. BLAST alignment of
CdEutQ and SeEutQ featuring the conserved acidic residues proposed to form the EutQ active
site (E value: 7e-30, identities: 36%).
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Figure S5. Complementation of AeutQ strains carrying plasmids encoding EutQ active-site
variants. Generation times based on optical desities are: eurQ+ / pEutQ™" (3.1 h), AeutQ /
pEutQV" (3.4 h), ), AeutQ / pEwtQ”'** (3.4 h), ), AeutQ / pEutQ*'"** (3.7 h), ), AeutQ /
pEutQ™PAPIA (3 7 1) ), AeurQ / pBAD24 (NG).
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Figure S6. Multiple sequence alignments of acetate kinases and comparisons to EutP and
EutQ. Conserved residues are highlighted in black. Highly similar residues are highlighted in
grey. A) Aligment of the known acetate kinases used in this study (Se = S. Typhimurium) and the
AckA of Methanosarcina thermophila (MtAckA), of which there are several crystal structures
binding inhibitors and substrate analogues (PDB: 1TUU, 1TUY, 1G99) MrAckA is 44%
identical to SeAckA and 42% to SePduW and SeTdcD. SeAckA is 39% identical to SeTdcD and
46% to Se PduW. SeTdcD is 43% identical to SePduW. B) Alignment of S. Typhimurium EutP
with the housekeeping acetate kinase AckA (19.9% identity),, of the same bacterium. C)
Aligment of S. Typhimurium EutQ with the housekeeping acetate kinase AckA (24.2% identity),
of the same bacterium. Predicted SeAckA ADP-binding residues D285 and N337 align with
EutQ E147 and N170. Predicted SeAckA acetate-binding residue H94 aligns with EutQ H14. All
alignments were performed using ClustalW2 (EMBL-EBI,Cambridgeshire, UK).
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