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Table S1. Docked organic molecules on the HTH with best scores according to rDock and DUck

Comp. SMILES Vendor Vendor 1D

ID

1 Brclec(N2CC(CC2=0)C(=0)NCc2cc(NC(=0)c3ccenc3)cec2) Enamine T6465774
cecl

2 slcccclCNC(=0)CSclnc(nc2sc3CCCCc3c12)COcleceecl Asinex ASN_05445348

3 Clclec2c(N=C(NN=C2c2cc(OC)c(OCc3cccee3)cc2)c2ccenc?) Asinex ASN_4053622
ccl

4 O=C(NCclcn(ncl-clceceel)Celeccecl)CCnlnencl Enamine T6020091

5 01c(C)c(cc1C)C(=0)Nclcee(ceel)-clnnc(N2CCOCC2)ccl Life Chemicals F2724 2447

6 Clclece(-n2¢(nnc2SCC(=0)N2CCc3c2ccce3) Life Chemicals F0507_2237

CNC(=0)c2cc(0C)cec2)cecl
7 S(CC(=0)NclcceeclOC)cle2e(n(cl)CC(=0)N1CC(OC(C1)C Life Chemicals F2016_612
)C)cccc2
8 O=C(NC1CC2[NH+](C(C1)CCC2)Cclccc(ccl)C)clecencl Asinex ASN_6224181
9 S(CC(=0)N1CCc2clcccc2)clnne(nl- Life Chemicals FO772_947
¢lcc(OC)cecclOC)CNC(=0)clec(OC)eccl
10 s1cc(nclC)CCNC(=0)CC(NC(=0O)N)clcceeclC Enamine T6613814
11 O=C1N=C(NC(=C1)CNC(=0)cln(nc(c1)C(C)(C)C)C)clcccn Asinex SYN_19815273
cl

12 Clclce(ceclCl)C[NH2+]C(C(C)C)C=1INC(=NC(=0)C=1)clcc Asinex SYN_19819116
cncl

13 S(CC(=0)NCclccceel)clce2e(n(cl)CC(=0O)NICCCCCCl)cce  Life Chemicals F2016_444

c2

14 O1CCN(CC1)clnnc(cel)-clec(NC(=0)c2cc(OC)ecc2)cecl Life Chemicals F2724_260

15 O=C1N=C(NC(=C1)C(NC(=0)C1(CC1)clcccccl)C(C)C)clec Asinex SYN_19818191
cncl

16 Ic1cc(NC(=0)Cn2c3c([nH+]c2NCC(0)C)ccee3)cccl Enamine T6127320

17 Clcleece(Cl)cclS(=0)(=0O)Nclcc(ceel)C(=0)Nceleec(OC)eecl Enamine T5262939

18 Clcleec(cel)-clnn(cclCIN(N=C(C1)clccceclO)C(=0)C)- Enamine T5806496

clcceecl

19 S(=0)(=0)(Nclcc(ceel)-clnnc(N2CCOCC2)ccl)clceencl Life Chemicals F2588_215

20 S(Cclceeecl)C(C(=0)NICCC(NC(=0)c2cc(0C)ccec2)CCl)C Enamine T6604160

21 0lcc(ccl)C(=0)NC(C(=0O)Nclcec(cecl)Cnlncecl)C Enamine T6601933

22 01c2cc(CNC(=0)c3ccdc(ne3)n[nH]c4C)c(OCC)ecc2CC1C Enamine T6436978

23 O1CCC(CC1(C)C)(CCNC(=0O)clenc(nclC)C)cleec(OC)ccl Asinex SYN_15581643

24 slcc(ncINC(=0)clec2nc[nH]c2ccl)-clece(ccl)CCC Enamine T5770195

25 slce(ncINC(=O)clec2nn[nH]c2ccl)-clcec(ccl)CC Enamine T5957036

26 Oclc(ccec1O)\C=N/clee2ne(n(c2ccl)C)CO Enamine T0502_6866

27 S(CC(=0)Nc1n(nc(cl)-clee(C)e(cclC)C)-cleeeceecl)clnnenlC Enamine T5237329




Table S2. Root peptides extracted from the MSA and their respective mutation vectors.

Inhibitor Class Root Peptide/Mutation Vector

IF1 GSIREAGG[ET]DAFGKREAAEE[DE]RYFR

[0.15, 0.40, 0.60, 0.10, 0.64, 0.20, 0.10, 0.2, 1.0, 0.9, 0.2,
0.1, 0.2, 0.2, 0.3, 0.2, 0.6, 0.1, 0.5, 0.0, 0.5, 0.5, 0.15, 0.2,
0.3]

IF1 EQLAALKKHHEEEIDHHKK

[0.2,0.0,0.1,0.5,0.4,0.0,0.35,0.4,0.3,0.4,0.4, 0.4, 0.3,
0.4,0.6,0.3,0.2, 0.6, 0.35]

Het. Inhibitors RVYGVGNIILYEKA

Het. Inhibitors SLKEIQEAIDLDRELAKLKQKP-
PAIDWMYGKANMAKAPNV

Het. Inhibitors TFEKPKFEALKVPIPEDLDYKYTAQVDAEEKE

Class-4 MENLNMDLLYMAAAVMMGLAAIGAAI-
GIGILGGKFLEGAAR

Root peptides summarize structural information of the two most conserved regions within both inhibitor clas-
ses. Mutation vectors represent the root peptides by weighting each residue with its variability or conservation
degree shown in the consensus fragments (Figure 5 in the manuscript). “Zero” value indicates no mutations
(high conservation degree) while “one” value represents high mutation probability.
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Figure S1. Distance between the carbonyl oxygen of G’ and the amino nitrogen of Compd-5 as a function of time. Two replicas of 75 ns were
run with EcF1 bound to three Compd-5 molecules. The Compd-5 pose in B1 obtained by HTVS was transferred to 2 and 3. Two MD simulations

were carried out.
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Figure S2. Conservation of the HTH motif in the Mammalia class. Residue numbering in the up and down rows corresponds to the human and E.
coli sequences, respectively. Multiple sequence alignment of 142 entries was performed with Clustal Omega [1]. Logos were generated using the
Weblogo3 server [2]. Consensus, human (Hs) and E. coli (Ec) sequences are shown in the x-axis for comparison. E. coli residues identical to
human residues are shown with asterisks. The Conserv row corresponds to a conservation scale ranging from 0 (null conservation) to 10 (=+,
complete conservation of physicochemical properties of the amino acid group) as defined in [3]. Absolute residue conservation is indicated by the

symbol |.
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Figure S3. Conserved contacts between residues of the HTH motif and neighboring subunits in bacteria. The contacts were determined from the
crystallographic structure of BsF1 in the so-called “ground state (pdb 2jdi, [4]). A. Logo graphic showing the residues of the o (purple), B (gray)
and y (ocher) subunits that contact the HTH motif. The residue numbering corresponds to that of the human/bovine enzyme. Highly conserved
residues are highlighted. B. Schematic representation of conserved HTH residues (green) contacting conserved residues of neighboring subunits.

The intrachain contacts of the § subunit are shown in gray.
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Figure S4. Conservation of the HTH motif in the Bacilli class. Residue numbering in the up and down rows corresponds to the human and E. coli
sequences, respectively. Multiple sequence alignment of 444 entries was performed with Clustal Omega [1]. Logos were generated using the
Weblogo3 server [2]. Bacilli consensus, E. coli (Ec) and human (Hs) sequences are shown in the x-axis for comparison. E. coli residues identical
to human residues are shown with asterisks. The Conserv row corresponds to a conservation scale ranging from 0 (null conservation) to 10 (=+,
complete conservation of physicochemical properties of the amino acid group) as defined in [3]. Absolute residue conservation is indicated by the

symbol |.
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