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Fig. S4 

Statistics of NOE restraints.  (A) Number of NOE-derived restraints used in the 
structure determination of the mTSPO-PK11195 complex as a function of the sequence 
separation of the involved protons. (B) Number of short-, medium- and long-range NOE-
derived restraints as a function of residue number. The number of TSPO-to-PK11195 
contacts is shown as black bar. (C) Network of long-range intraprotein NOEs (grey lines) 
mapped onto the 3D structure of the mTSPO-PK11195 complex. 



 
 

8 
 

 
 

Fig. S5 

Backbone dynamics of mTSPO in complex with PK11195. 1H-15N steady-state NOEs 
(black bars) were acquired with a recycle delay of d1 = 10 s on a 700 MHz spectrometer. 
Error bars were calculated according to ΔNOEi = |NOEi|·[1/(S/NNOEi)

2 + 1/(S/NnoNOEi)
2]1/2, 

with NOEi = INOEi//InoNOEi , S/N the signal-to-noise ratio, and INOEi and InoNOEi the peak 
heights with and without presaturation, respectively. Only NOE values of residues with 
well-separated cross peaks and with ΔNOEi/|NOEi|*100% < 25% are shown. Residue-
specific RCI-S2 order parameters, which were calculated from backbone chemical shifts, 
are shown as open circles. 
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Fig. S6 

Distribution of charged residues in the mTSPO-PK11195 structure. (A) Backbone 
trace with positively charged side chains shown in blue (R+K) and negatively charged 
ones in red (D+E). Dashed horizontal lines indicate the approximate membrane 
boundaries. Net charges are calculated within the dotted rectangles for the complex part 
pointing towards the cytosol (blue), inside the membrane (red), and towards the IMS 
(light gray). (B) Van der Waals surface of the mTSPO-PK11195 complex colored 
according to the electrostatic surface potential. The electrostatic surface potential was 
calculated using APBS(45). Positive and negative charges are shown in blue and red, 
respectively. The dotted cyan circle marks the location of the negative side chain of 
D111. (C) IMS and cytosolic views of the positive and negative patches in the mTSPO-
PK11195 structure. 
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Fig. S7 

Sequence conservation of TSPO. (left) Mapping of evolutionary conserved residues 
onto the 3D structure of the mTSPO-PK11195 complex. The level of sequence 
conservation decreases with a color gradient from red to green. (right) Sequence 
alignment of TSPO from different organisms: Mus musculus (NP_033905.3), Felis catus 
(XP_003989410.1), Rhodobacter sphaeroides (AAF24291.1), Rhodobacter capsulatus 
SB 1003 (YP_003576853.1), Homo sapiens (CAB55884.1), Rattus norvegicus 
(NP_036647.1), Bos taurus (DAA29060.1), Danio rerio (NP_001006032.1), Arabidopsis 
thaliana (AAL16286.1), Schizosaccharomyces pombe (CAA22182.2), Bacillus subtilis 
BSn5 (YP_004204918.1), Archaeoglobus fulgidus DSM 4304 (NP_070304.1), 
Pseudethanolomonas fluorescens Pf0-1 (YP_348542.1), Drosophila melanogaster 
(AAF51482.1), Eubacterium siraeum DSM 15702 (EDS01113.1). 
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Fig. S8 

Paramagnetic relaxation enhancement of mTSPO by spin-labeled detergent. (A) 
Primary sequence of mTSPO with residues having a relaxation enhancement of ε > 20 s-1 
mM-1 shown in bold. Relaxation enhancement rates were determined from 2D 1H-15N 
HSQC spectra by titration of the mTSPO-PK11195 complex with increasing 
concentrations of 16-Doxyl-stearic acid (2-(14-carboxytetradecyl)-2-ethyl-4,4-dimethyl-
3-oxazolidinyloxy, free radical; Aldrich). (B) The same residues that are bold in (a) are 
mapped in magenta onto the mTSPO-PK11195 complex structure and their side chains 
are shown with sticks. Residues with ε ≤ 20 s-1 mM-1 are shown using a green van der 
Waals surface. PK11195 atoms are represented by dark green spheres. Four different 
orientations rotated by 90° are shown. (C) Relative intensities of the N/NH correlation 
cross peaks observed in 2D 1H-15N HSQC spectra in the presence of 0.5 mM (brown), 2.5 
mM (red), 3.5 mM (orange), 4.5 mM (light orange), 5.5 mM (yellow), 6.5 mM (cyan), 
and 8.5 mM (blue) 16-Doxyl-stearic acid. The locations of the five TM helices are shown 
in green. Residues with ε > 20 s-1 mM-1 – that are located exclusively in the center of the 
TM helices – are represented in magenta. 
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Fig. S9 

Hydrogen/deuterium exchange of mTSPO-PK11195. The residues of the mTSPO-
PK11195 complex, for which cross-peaks were observed in 2D 1H-15N HSQC spectra 
after 8 h (A) and 28 h (B) of exchange in D2O, are bold in the primary sequence and 
mapped in white onto the 3D structure. The rest of the complex structure is colored 
according to the color scheme on the left. Four different orientations of the mTSPO-
PK11195 structure are shown. Dotted lines indicate the approximate membrane 
boundaries. 
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Table S1. 

NMR constraints and structural statistics for the ensemble of 20 lowest-energy structures 
of the mTSPO-PK11195 complex.   
 
NMR distance & dihedral constraints  

NOE distance constraintsa)  

Total NOE 3362 

   intraresidual (|i-j| = 0) 878 

   sequential (|i-j| = 1) 797 

   medium-range (1 < |i-j| < 5) 996 

   long-range (|i-j| ≥ 5) 630 

   protein to ligand 61 

NOE restraints/residue 19.9 

Hydrogen bonds restraints 170 

Torsion angle constraints   

    backbone (φ/ψ) 138/137

Structure Statistics  

Mean r.m.s.d. from exp. restraints (± s.d.)b)  

   NOE (Å) 0.0017 ± 0.0002 

   dihedral angles (deg) 0.4341 ± 0.0548 

Deviations from idealized geometry  

   Bond lengths (Å) · 10-3 2.531 ± 0.049 

   Bond angles (deg) 0.498 ± 0.004 

   Impropers (deg) 0.303 ± 0.007 

r.m.s.d. to the first structure   

  backbone atoms (5-28...47-159) (Å) 0.58 ± 0.10 

  heavy atoms (5-28...47-159) (Å) 1.15 ± 0.15 

Ramachandran plot (5-28...47-159)  

   most favored region 91.9% 

   additionally allowed region 7.8% 

   generously allowed region 0.3% 

 

a) 20 lowest-energy structures out of 105 submitted to structure calculation.  
b) None of the structures exhibited distance violations greater than 0.5 Å or dihedral 
angle violations > 5°. 
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