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Fig. S2: 

 
Fig. S2: Ribosome Binding of NusE and NusE∆loop 

 

A. The structure of ribosome-bound NusE (ribosomal protein S10; from PDB 

ID 2AVY; (40)). The black region denotes the long, ribosome-binding 

loop (residues 46-67), which was deleted in NusEΔloop. In this and the 

following panels NusE or NusEΔloop are oriented as in Figure 1A. 

B. Ribbon plot of the NusEΔloop-NusB complex (PDB ID 3D3B; (1)). The 

black sphere in NusEΔloop denotes the Cα position of S46, which in 

NusEΔloop replaces residues 46-67 of full-length NusE.  

C. Position of NusE in the 30S subunit. Model coordinates of the 30S subunit 

with mRNA were kindly provided by T.M. Schmeing and V. 

Ramakrishnan, MRC, Cambridge, UK (41). 30S subunit protein - brown; 

16S rRNA - rose; mRNA - gold; NusE - marine. Landmark features of the 

30S subunit (head, nose, body, toe) are labeled. NusE forms part of the 

head of the 30S subunit with the long loop deeply buried in the particle 

interior. 

D. Western blot probing the binding of GST-NusE and GST-NusE∆loop to 

ribosomes. Equal amounts of cells before (-; lanes 1 and 5) and after (+; 
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lanes 2 and 6) induction with IPTG as well as equal amounts (0.1 A260 

equivalents) of crude (cr; lanes 3 and 7) and salt-washed (sw; lanes 4 and 

8) ribosomes from the E. coli strains expressing GST-NusE (lanes 1-4) or 

GST-NusE∆loop (lanes 5-8) were analyzed on a 12 % SDS gel, transferred 

to a nitrocellulose membrane and analyzed by Western blotting. 
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Fig. S3: 

 
Fig. S3:  Gel filtration analysis. The panels show the migration of NusB:NusE 

complex (top), of NusG (middle), and of a mixture of NusB:NusE and 

NusG (bottom). Fractions collected from each run were analyzed by SDS-

PAGE. Equivalent fractions (17-23) are aligned below each other in the 

three panels. The mixture of NusB:NusE and NusG elutes 1-2 fractions 

earlier compared to either NusB:NusE or NusG alone, indicating formation 

of a NusB:NusE:NusG complex. 
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Fig. S4: 

 
Fig. S4:  

A. 1H, 15N HSQC-spectra of NusB:15N-NusE titrated with NusG-CTD. 

Spectrum of free NusB:15N-NusE, 420 µM, black; spectrum of 

NusB:15N-NusE, 270 µM, in the presence of NusG-CTD, 410 µM, blue. 

Arrows indicate chemical shift changes. 

B. 1H, 15N HSQC-spectra of 15N-NusG-CTD titrated with NusB:NusE. 

Spectrum of free NusG, 500 µM, black; spectrum of 15N-NusG-CTD, 260 

µM, in the presence of  NusB:NusE, 390 µM, blue. Arrows indicate 

chemical shift changes. 
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Fig. S5: 

 
Fig. S5:  

A. 1H, 15N HSQC-spectra of 15N-NusB:NusE titrated with NusG-CTD. 

Spectrum of free 15N-NusB:NusE, 500 µM, black; spectrum of 15N-

NusB:NusE, 225 µM, in the presence of  NusG-CTD, 450 µM, blue. The 

few slightly shifting signals belong to the NusE:NusB interface. The 

sidechain of NusB-Q79 is indicated. It is in close proximity of NusE-D19, 

which shows a slight chemical shift as well. These observed chemical 

shifts on the NusB side are only indicative for a minor rearrangement of 

sidechains and slight differences of the chemical environment of a few 

backbone amides. 

C. 1H, 15N HSQC-spectra of 15N-NusG-NTD titrated with NusB:NusE. 

Spectrum of free 15N-NusG-NTD, 350 µM, black; spectrum of 15N-NusG-

NTD, 190 µM, in the presence of NusB:NusE, 370 µM, blue. 
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Fig. S6: 

 
 

Fig. S6:  Backbone amide chemical shift perturbations for selected residues upon 

titrating unlabeled NusB:NusE to 15N-NusG-CTD (A; starting 

concentration 500 µM) and NusG-CTD to NusB:15N-NusE (B; starting 

concentration 420 µM). The chemical shifts were monitored with 1H, 15N 

HSQC spectra. The lines represent nonlinear least squares best fits of the 

normalized changes in the 1H and 15N chemical shifts to all of the titration 

data simultaneously, using a bimolecular equilibrium binding model. The 

optimized value of the equilibrium dissociation constant is 54 ± 10 µM for 

A and 40 ± 2 µM for B. 
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Fig. S7: 

 
Fig. S7: Intermolecular NOEs of the NusB:NusE-NusG CTD complex. Selected 

strip extracts of 3D 13C-filtered (F1)-13C-edited (F2) NOE experiments 

(mixing time 120 ms) of samples containing 13C, 15N labeled NusG-CTD 

(A) or 13C, 15N labeled NusE (B) in D2O buffer. Ar indicates only 

ambiguously defined aromatic peaks. Incompletely suppressed peaks are 

labeled Ar* (aromatic peaks for NusG-CTD, because NusE is devoid of 

aromatic residues) and D* (diagonal peaks), respectively. 
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Fig. S8: 

 
 

Fig. S8:  Overlay of 20 calculated structures based on the intermolecular distance 

restraints as in Table S1. Structures exhibit an rmsd of 0.48 Å (backbone 

atoms). The orientation is as in Fig. 1A. 
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Fig. S9: 

 
Fig. S9:  Sequence alignment of NusE (A) and NusG-CTD (131-181; B) generated 

with ClustalW. Amino acid sequences of proteins were deduced from the 

nucleotide sequences of corresponding genes. GenBank accession 

numbers are as follows (NusE, NusG): Escherichia coli, P0A7R5, 

P0AFG0; Haemophilus influenzae, P67901, P43916; Bacillus subtilis, 

P21471, Q06795; Staphylococcus aureus, P66334, P0A096; 

Mycobacterium tuberculosis, P0A5X0, P65589; Streptomyces coelicolor, 

P66337, P36266; Thermotoga maritima, P38518, P29397; Chlamydia 

trachomatis, P0A4A1, O84322; Rickettsia prowazekii, P48850, P50056; 

Helicobacter pylori, P66328, P55976. Discussed residues marked in red. 
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Fig. S10: 

 
Fig. S10:  First 1D section of a 1H, 15N HSQC spectrum of 15N-NusG-CTD (A), 15N-

NusG-NTD (B), titrated with Rho. Left: free NusG-CTD (50 µM); center 

and right: mixtures containing, respectively, 1:0.5 and 1:1 molar ratios of 

NusG-CTD:Rho hexamer. Loss of signal for NusG-CTD upon increasing 

Rho concentration indicates that binding takes place via this domain. 

NusG-NTD shows no significant effect. Full-length 15N-NusG (C) shows 

significant loss of signal, mainly due to disappearing NusG-CTD signals. 

The 1D spectra were normalized to standard intensity. 
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