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Supplementary Table S1. MS/MS analysis showing the two adducted peptides from 
the TMD region of ELIC: (A) 302LAFPLGF*308 and (B) 256LPYTTVIDQM*265. The b and y 
ions identified are colored red and blue, respectively. The asterisk (*) indicates the 
residue containing a +216.076 Da (AziPm) modification. The far right column shows the 
delta mass.  
 
Table S1A. The trypsin-digested adducted peptide 
    AziPm 302LAFPLGF*308 (MH+:980.510) 

 
 
 
 
 
 
 
 
 
 
 

 
Table S1B. The trypsin-digested adducted peptide 
AziPm 256LPYTTVIDQM*265 (MH+:1396.667) 

  

Residue # b ion y ion (1+) 

L 1 114.1 980.5 7 

A 2 185.1 867.5 6 

F 3 332.2 796.4 5 

P 4 429.3 649.3 4 

L 5 542.3 552.3 3 

G 6 599.4 439.2 2 

F* 7 962.5 382.2 1 

Residue # b ion y ion (1+) 

L 1 114.1 1396.7 10 

P 2 211.1 1283.6 9 

Y 3 374.2 1186.6 8 

T 4 475.3 1023.5 7 

T 5 576.3 922.4 6 

V 6 675.4 821.4 5 

I 7 788.5 722.3 4 

D 8 903.5 609.2 3 

Q 9 1031.5 494.2 2 

M* 10 1378.7 366.2 1 
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Supplementary Figure S1. Total sequence coverage by MS/MS analysis for the AziPm 
photoaffinity labeling ELIC. 94% of the total ELIC sequence was recovered in the 
MS/MS analysis (residues in red) for the photoaffinity labeling of (A) ELIC in the 
absence of agonist and (B) ELIC in the presence of the agonist propylamine.  
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Supplementary Figure S2. Representative MS/MS spectra showing the peptides 
containing the AziPm adducted residues in the extracellular domain (ECD) under 
different functional states. Individual mass peaks are marked with either y- (red) or b- 
(black) ions, which correspond to the charge on the C- or N-terminus of the peptide, 
respectively. (A) An adducted residue Y102 in the ECD, labeled in the absence of 
agonist (the resting state of ELIC). Y102 was also labeled in the presence of agonist in 
a separate experiment. (B, C) AziPm-labeled residues in the presence of the agonist 
propylamine (a desensitized state) include (B) F95 and (C) G98. The identified peptide 
sequences are shown as insets.  
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Supplementary Figure S3. Anesthetics bind to an intra-subunit transmembrane 
domain (TMD) binding pocket. (A) In the current study, two ELIC residues in TM3 
(M265) and TM4 (F308) are photolabeled by AziPm, a photoactivateable analogue of 
the anesthetic propofol. (B) Photolabeling experiments on GLIC with AziPm identified 
residues in TM1 (M205), TM3 (Y254) and TM4 (N307) that lined an intra-subunit TMD 
anesthetic binding site.1 (C) Residues lining an equivalent intra-subunit binding pocket 
were found in close contact with propofol in the co-crystal structure of GLIC with 
propofol.2 Propofol co-crystalized in the GLIC structure is shown in surface and licorice 
cyan. (D) Photoaffinity labeling of the δ subunit of nAChR from Torpedo with AziPm,3 
Halothane,4 Azi-etomidate,5 and TFD-etomidate.6 (E) Sequence alignment of the three 
proteins shown in (A-D) showing homologous residues in the intra-subunit anesthetic 
binding pocket.  
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Supplementary Figure S4.  [3H]AziPm shares same binding sites with propofol. To 
determine whether propofol competes with AziPm for binding sites, we photolabeled 
ELIC with [3H]AziPm (50 μM) in the absence and presence of 400 μM propofol, a 
concentration close to the maximum aqueous solubility of propofol. Counts per minute 
(CPM) results show a significant propofol inhibition of [3H]AziPm binding, suggesting 
that propofol shares the same binding sites in ELIC with [3H]AziPm. A mean CPM from 
three independent experiments with a standard error is presented for each labeling 
condition. T-test analysis was performed and showed that the presence and absence of 
propofol had made a significant difference for the [3H]AziPm labeling (p=0.0053).  
  

[3H]AziPm  [3H]AziPm + propofol 
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Supplementary Figure S5. (A) Single cysteine ELIC constructs, M265C and F308C, 
can be activated by the same agonist propylamine (PA) as used for the wild-type ELIC. 
Note that the F308C activation curve is almost identical to that of ELIC. (B) The TET-
labeled M265C ELIC was reconstituted into lipid vesicles and injected into oocytes. The 
TET-labeled channels remain functional in both agonist (PA) elicited activation and 
propofol (PFL) inhibition. (C) The ELIC-α1β3GABAAR chimera can be activated by the 
same agonist PA for ELIC activation (vertical axis on the left). The bar graph (vertical 
axis on the right) shows the propofol (20μM) potentiation of ELIC-α1β3GABAAR at 
various concentrations of the agonist PA. The propofol potentiation effect gradually 
diminishes with increasing concentrations of PA. (D) Picrotoxin (PTX) and zinc (Zn) 
inhibit the ELIC-α1β3GABAAR chimera. 
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Supplementary Figure S6. Movement trajectories of propofol over the course of MD 
simulations. (A and B) Propofol initially bound to the TMD sites identified in the 
photolabeling experiments were stable over the course of two parallel MD simulations. 
Propofol trajectories in MD simulations are shown in both a top view (left panel) and a 
side view (right panel). Only one propofol molecule in subunit B in (A) had a large 
displacement. (C and D) Trajectories from two parallel simulations with propofol bound 
to the ECD sites suggested by photolabeling. The majority of propofol molecules were 
stable in the ECD sites over the simulations, with large displacements observed only at 
two sites near residues G98 (cyan) and F95 (green) in (D). For the convenience of 
visual comparison, the vertical scale for side view trajectories is kept the same for all the 
MD simulations (A – D). (E) Representative snapshots of stable propofol binding near 
residues Y102, G98, and F95. The representative docked propofol molecules near the 
three photolabeled ECD residues are shown in gray surfaces.  
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Supplementary Figure S7. Comparison of root mean square fluctuations (RMSFs) 
between APO ELIC and the propofol-bound ELIC. (A) RMSFs of APO ELIC (blue) and 
ELIC bound with propofol in the TMD (orange). Note the highlighted gray region 
showing the reduced RMSFs of ELIC upon propofol binding to the TMD intra-subunit 
pocket. (B) The observed decreases of RMSFs for the region highlighted in gray in (A) 
were determined to be statistically significant compared to the lower half of the TM3 
helix (yellow region). Each dot represents the RMSF difference for a particular residue 
in the region. (C) RMSFs of APO ELIC (blue) and ELIC bound with propofol in the ECD 
(red). The region highlighted in gray is the same region as highlighted in (A), but does 
not show the same RMSF changes. (D) The same statistical analysis as used in (B) 
was performed on the data presented in (C), but no statistical difference in RMSFs was 
observed.  
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Supplementary Figure S8. Outward tilting of the transmembrane helix TM4 shown in 
overlaid transmembrane domain structures of APO and propofol-bound ELIC. (A) Side 
view and (B) top view of propofol binding to the intra-subunit pocket (orange) lined by 
M265 and F308 causes a 7° radial tilt of TM4 toward the lipid membrane relative to the 
APO ELIC (cyan). The plasticity of TM4 reacted to propofol binding is consistent with a 
higher RMSF of TM4 relative to RMSF values found in other TM helices (Figure S7). 
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