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Figure S1. Monitoring monodisperse state at each concentration of D12 and MurD by using SEC-SAXS. 

(A) SAXS curves for D12 in different concentration. The concentration of each is 4.4 µM (red), 9.9 µM 

(orange), 14.7 µM (green), 20.3 µM (blue) and 23.1 µM (purple). 

(B) SAXS curves for MurD in different concentration. The concentration of each is 3.3 µM (red), 4.6 µM 

(orange), 5.8 µM (green), 7.1 µM (blue), 8.0 µM (purple) 
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Figure S2. Monitoring monodisperse state of D12 and MurD by using SEC–MALS. The sample is D12 (A) 

and MurD (B). 
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Figure S3. Monitoring 65% sucrose-dependent secondary structural change of D12 (A) and MurD (B) by 

using Circular Dichroism spectrometer. 
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Figure S4. Absolute scattering data for D12145-260 attached with the Lu3+ tags (light green) and MurD D12 

with no tag (gray). 
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Figure S5. Lu3+–Lu3+ distance distributions shown in 0–200 Å range. The data were analyzed using the 

MATLAB program. The sample is D12145-260 (A), MurD260-360 (B) and Inhibitor binding MurD260-360 (C). 
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Figure S6. Superimposition of theoretical SAXS traces (A), (C), (E) and distance distributions (B), (D), (F).  

(A, B) Variations in standard deviations of the Gaussian distribution: σ = 1 (red), 2 (orange), 4 (green), 8 

(blue). 

(C, D) Variations in means of the Gaussian distribution: µ = 10 (red), 20 (orange), 30 (green), 40 (blue). 

(E, F) The theoretical SAXS traces corresponding to the distance distributions for MurD260-360 in the absence 

(red) and presence of the inhibitor (blue) (σ = 5.10 Å, μ=33 Å and σ = 2.55 Å, μ=36 Å).  
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Figure S7. Evaluation of the reliable distance range for the distance information. The experimental data 

were compared with theoretical SAXS traces assuming Gaussian distribution with varying mean (μ) 

corresponding to the peak top of the distance distribution peak.  

(A, B) The experimental SAXS data of D12145-260 superimposed with theoretical SAXS trace calculated from 

Gaussian distribution with σ = 2.12 Å (FWHM = 5 Å) and μ = 37 Å that correspond to the major peak in the 

distance distribution (Figure 2B). The theoretical SAXS traces with μ shifted up to ± 5 Å (A) or μ shifted to 

± 3 Å (B) are also shown. Considering the noise level, the calculated curves with μ shifted up to ± 3 Å can 

fit in the experimental data.  

(C, D) The experimental SAXS data of apo MurD260-360 superimposed with theoretical SAXS traces 

calculated from Gaussian distribution with σ = 5.10 Å (FWHM = 12 Å) and μ = 33 Å that correspond to the 

major peak in the distance distribution (Figure 3B). The theoretical SAXS traces with μ shifted up to ± 5 Å 

(C) or μ shifted to ± 2 Å (D) are also shown. Considering the noise level, the calculated curves with μ shifted 

up to ± 2 Å can fit in the experimental data.  

(E, F) The experimental SAXS data of apo MurD260-360 superimposed with theoretical SAXS traces 

calculated from Gaussian distribution with σ = 2.55 Å (FWHM = 6 Å) and μ = 36 Å that correspond to the 

major peak in the distance distribution (Figure 2B). The theoretical SAXS traces with μ shifted up to ± 5 Å 

(E) or μ shifted to ± 2 Å (F) are also shown. Considering the noise level, the calculated curves with μ shifted 

up to ± 2 Å can fit in the experimental data.  
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Figure S8. Comparison of the distance distribution of MurD260-360 from SAXS, ESR, and MD 

simulation.  

(A) SAXS-derived Lu3+– Lu3+ distance distribution of apo MurD260-360 (blue line), shown with the distance 

range derived from ESR distance measurement (blue bar with black line) and MD simulation (pale blue 

box). 

(B) SAXS-derived Lu3+– Lu3+ distance distribution of apo MurD260-360 (dark orange line), shown with the 

distance range derived from ESR distance measurement (dark orange bar with black line). 

The black line in the bar representing ESR-derived distance range indicates the position of the peak top. 

The distance range from ESR distance measurement is defined by the region at half-height of the major 

peak. The distance information for ESR distance measurement and MD simulation on MurD is based on 

the previous report1. 
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