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Figure S1. Chemical structures of L-carnitine, palmitoyl-L-carnitine and decanoyl-L-carnitine 
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Figure S2. NMR titrations of L-carnitine into CAC in DPC micelles. (A) Superimposed 2D 1H-15N TROSY-HSQC spectra 

with (cyan) and without (pink) 120 mM L-carnitine; (B) The residue-specific chemical shift changes of the 2D 1H-15N 

TROSY-HSQC spectra between CAC with and without 120 mM L-carnitine. 
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Figure S3. NMR titrations of decanoyl-L-carnitine into CAC. (A) Superimposed 2D 1H-15N TROSY-HSQC spectra with 

(green) and without (magenta) 10 mM decanoyl-L-carnitine; (B) The residue-specific chemical shift changes of the 2D 
1H-15N TROSY-HSQC spectra between CAC with and without 10 mM decanoyl-L-carnitine. 
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Figure S4. The two CAC models with palmitoyl-L-carnitine at the initial binding site. The two CAC homology models 
were generated using the AAC crystal structures of 1OKC (A) and 6GCI (B). Palmitoyl-L-carnitine (green) is the sub-
strate binding to the model docked by AutoDock Vina1.1.2. (C) The type of interactions observed between the substrate 
and CAC, including region A76-G81 from NMR study (Left is c-state, right is m-state).  
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    Figure S5. RMSD and RMSF plots of the CAC and palmitoyl-L-carnitine complex. (A) RMSD plots of the CAC and pal-

mitoyl-L-carnitine complexes against simulation time, showing system convergence and stability of simulations. Olive 
lines: protein only for the c-state open apo-CAC; Purple lines: protein only for the m-state open apo-CAC; Green lines: 
palmitoyl-L-carnitine in the c-state open complex; Magenta lines: palmitoyl-L-carnitine in the m-state open complex; 
Blue lines: CAC protein in the c-state open complex; Light green lines: CAC protein in the m-state open complex. (B) 
RMSF plots of all atoms of palmitoyl-L-carnitine from the complexes. Light blue lines: Fluctuation of palmito-
yl-L-carnitine atoms compared to protein CAC coordinates in c-state open complex; Blue lines: Fluctuation of palmito-
yl-L-carnitine atoms compared to its own coordinates in the c-state open complex; Pink lines: Fluctuation of palmito-
yl-L-carnitine atoms compared to protein CAC coordinates in the m-state open complex; Red lines: Fluctuation of pal-
mitoyl-L-carnitine atoms compared to its own coordinates in the m-state open complex.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

A   B   



Int. J. Mol. Sci. 2022, 23, 4608 6 of 7 
                                                                                                                

 

 

 
Figure S6. Protein interactions with the ligand are monitored throughout the simulation. These interactions can be cate-
gorized by type and summarized, as shown in the plot above. Protein-ligand interactions (or 'contacts') are categorized 
into four types: Hydrogen bonds, Hydrophobic, Ionic and Water bridges. The stacked bar charts are normalized over the 
course of the trajectory. The values of interaction fraction suggest that the percentage of the simulation time the specific 
interaction is maintained.  
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Table S1. The RMSD values of structure alignment of the protein backbones for different conformations. 
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 1OKC Ci Cf 6GCI Mi Mf 
1OKC 0 1.512 3.365 4.162 3.928 3.653 
Ci 1.512 0 0.543 4.040 4.208 4.219 
Cf 3.365 0.543 0 4.232 4.308 3.750 
6GCI 4.162 4.040 4.232 0 1.547 3.435 
Mi 3.928 4.208 4.308 1.547 0 0.427 
Mf 3.653 4.219 3.750 3.435 0.427 0 


