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Supplementary Figures 

Figure. S1 Structural-based multisequence alignment of MarR family proteins featuring Saro_0803 from 

Novosphingobium aromaticivorans DSM 12444, MarR [1], EmrR [2], SlyA [3], HpaR (ID: 

WP_000543916.1). The conserved residues (indicated in red boxes) and the relatively conserved residues 

(indicated in blue boxes) [4]. 

 

 

Figure. S2 Comparison of the structural model of Saro_0803 with the crystal structure of MarR [1] (PDB 

ID: 4JBA) and SlyA (PDB ID: 3DEU) [3], colored in cyan, orange and purple, respectively. 
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Figure. S3 The sedimentation absorbance curve (upper panel), residuals curve (OD, middle panel) and 

the Sed coefficient (s) curve (lower panel) detection by analytical ultracentrifugation (AUC) experiments. 

 

 

 

Figure. S4 One-dimensional [1H]  spectrum of Saro_0803. 

 

 

Figure. S5 Two-dimensional [1H-15N]-HSQC spectrum of Saro_0803. 
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Figure. S6 2D [1H-15N]-HSQC spectra of Saro_0803 with the increased concentration of [15N]-labeled 

protein with 100, 250, 500 µM and 1.0 mM. 

 

 

 

 

Figure. S7 Binding assays via EMSA between Saro_0803 and four DNA fragments: the 58-bp DNA 

fragment (box −58 to −1), nov1p22bp (box −40 to −19), its 18-bp upstream DNA fragment (box −58 to 

−41), and its 18-bp downstream DNA fragment (box −18 to −1). 
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Figure. S8 Analytic size exclusion chromatography experiments to detect the protein–DNA interactions 

of Saro_0803 and its truncation Saro_080321-157 to its operator DNA sequence nov1p22bp utilizing 

Superdex 200 increase 10/300 GL column (GE Healthcare, Chicago, IL, USA). The upper section (a) 

indicates the absorbance curve of DNA sequence nov1p22bp with increased ratio to the absence and 

presence of Saro_0803 and its truncation Saro_080321-157. The lower section (b) indicates the EMSA 

analysis to confirm the migration of the binding curve at the ratio of 1:1, where the collection of elution 

begins at 15.1 mL with 0.4 mL per tube.  

 

 

 

Figure. S9 EMSA analysis of the binding site of mutants of Saro_0803. The proteins with increased 

concentrations of 0, 2.5, 5.0, and 7.5 µM were incubated with 5.0 µM DNA sequence nov1p22bp. 
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Figure. S10 The diagram of binding affinity (Kd) and enthalpy values (ΔH) of mutants of Saro_0803, 

related to residues bound to the core DNA sequence nov1p22bp, detected by the performance of ITC 

experiments. 

 

 

 

Figure. S11 EMSA analysis to investigate the ligand resveratrol perturbing the mutants of F30A, F43A, 

F47A and W61A of Saro_0803 binding to the core sequence nov1p22bp. Incrementally increased 

concentrations of resveratrol (0, 0.5, 1.0, 1.5, 2.0 mM) were incubated with 5.0 µM mutated protein-

nov1p22bp complex. 
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Figure. S12 Chracterization of the binding capability of Saro_0803 mutants with nov1p22bp. (a) EMSA 

analysis of the mutants related to the hydrophobic cavity of Saro_0803 to nov1p22bp . (b) ITC assay with 

continuous titration of nov1p22bp into Saro_0803 mutants. The proteins with increased concentrations of 

0, 2.5, 5.0, and 7.5 µM were incubated with 5.0 µM DNA sequence nov1p22bp and the diagram of binding 

affinity (Kd) and enthalpy values (ΔH) of mutants of Saro_0803, related to residues bound to the core 

DNA sequence nov1p22bp, detected by the performance of ITC experiments.  
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Supplementary Tables 

Table. S1 The PCR primers commercially synthesized for the plasmid constructs.  

 

 

 

Table. S2 The Oligonucleotides sequence commercially synthesized for double-strand DNA synthesis 

by annealing, with truncations presented per 3 bp from the upstream of nov1p58bp. 
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Table. S3 The Oligonucleotides sequence commercially synthesized for double-strand DNA synthesis 

by annealing, with truncations presented per 3 bp from the downstream of nov1p58bp. 

 

 

Table. S4 The Oligonucleotides sequence commercially synthesized for double-strand DNA synthesis 

by annealing, with truncations presented per 1 bp from the downstream of nov1p25bp. 

 

 

 

 

Table. S5 The ITC determination statistics of enthalpy term (ΔH), entropy term (−TΔS), Gibbs free 

energy (ΔG) and the stoichiometry N (sites). 
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