
Figure S1. High resolution UHPLC-PDA-Orbitrap-MS identification of metabolites in Gaultheria pumila fruits. 

MS experiment of Cyanidin-3-O-arabinoside m/z = 419.11234 (Peak 4a). 

 

MS and MS-MS experiment of 4-O-Caffeoylquinic acid m/z = 353.08820 (Peak 4)  

 

 

  



MS experiment of Chlorogenic acid m/z = 353.08801 (Peak 6). 

. 

MS and MS-MS experiment of Coumaric acid glucoside m/z = 417.08307 (Peak 7). 

 

 

  



MS and MS-MS experiment of caffeic acid derivative m/z = 551.14050 (Peak 10). 

 

 

MS and UV absorption at 280 of Myricetin O-rhamnoside m/z = 463.08838 (Peak 14). 

 

 



MS and MS2 chromatogram of Galloyl derivative m/z = 461.07297 (Peak 20). 

 

 

Docking assays into the corresponding catalytic sites of acetylcholinesterase, butyryl-

cholinesterase, and tyrosinase 

Matherial and methods 

Enzyme optimizations were carried out using the Protein Preparation Wizard avail-

able in Maestro software, where water molecules and ligands of the crystallographic pro-

tein active sites were removed. In the same way, all polar hydrogen atoms at pH = 7.4 

were added. Appropriate ionization states for acid and basic amino acid residues were 

considered. The OPLS3e force field was used to minimize protein energy as well. The en-

closing box size was set to a cube with sides of 26 Å length. 

The centroid of selected residue were chosen based on the putative catalytic site of 

each enzyme, considering their known catalytic amino acids: Ser200 for TcAChE [1,2], 

Ser198 for hBuChE [3] and His263 for tyrosinase [4]. The Glide Induced Fit Docking pro-

tocol has been used for the final couplings. Compounds were punctuated by the Glide 

scoring function in the extra-precision mode (Glide XP; Schrödinger, LLC) and were fil-

tered on the basis of the best scores and best RMS values (less than 1 unit as a cutting 

criterion), in order to obtain the potential intermolecular interactions between compounds 

and the enzymes, as well as the binding mode and docking descriptors. The different com-

plexes were visualised in a Visual Molecular Dynamics program (VMD) and Pymol. 



 

Figure S2. Compounds subjected to docking assays into the corresponding catalytic sites of acetylcholinesterase, butyryl-

cholinesterase, and tyrosinase. 

Results  

Figure S3 shows the main interactions in a two-dimensional diagram of the com-

pound with the best binding energy profile of all derivatives found in high proportion 

within the Gaultheria pumila berries extract, and consequently the one that would contrib-

ute the most to the inhibitory activity. Each better compound, according to docking ex-

periments, are shown into the catalytic sites of acetylcholinesterase, butyrylcholinesterase 

and tyrosinase enzymes respectively. 

 

 

 
 

Figure S3. Two-dimensional diagram of (A) Most active compound Nuzhenal B (related to docking binding energy) and 

its main interactions into the acetylcholinesterase (TcAChE) catalytic site. (B) Most active compound Luteolin 7-glucu-

ronide (related to docking binding energy) and its main interactions into the butyrylcholinesterase (hBuChE) catalytic site. 



(C) Most active compound Luteolin 7-glucuronide (related to docking binding energy) and its main interactions into the 

tyrosinase catalytic site. 
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