Study molecular of interaction between N, N-dimethyltryptamine
analogs (DMT) with 5-HT,, and 5-HT,; receptors, associated in
neuronal alterations
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__1.Introduction
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Ayahuasca is considered a mixture of plants used in traditional medicine, consisting of the ayahuasca vine (Banisteriopsis caapi) and the chacruna shrub (Psychotria viridis). Active
metabolites, such as harmine and N, N-dimethyltriptamine (DMT) with MAOQOI properties and activity on serotonergic (5-HT) receptors, respectively, have been isolated from these
plants. In addition, responsible for hallucinogenic effects in the body [1]. However, the molecular mechanisms of biological activity on these receptors have not been fully
elucidated. Therefore, the in silico activity of DMT analogs has been evaluated by docking molecular studies of the ligand-receptor interaction type in order to identify promising
molecules for the treatment of neuronal disorders such as post-traumatic stress disorders and anxiety [2].
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1. Selection of receptors by bioinformatic analysis with SwissTargetPrediction 1. Serotoninergic receptors found with high affinity
Target G‘;"’:HT:“ U"fg"“ ChEMBLID  Target Class Probability* ?ac[t)i;;gs]
Serotonin 2b (5-HT2b) receptor HTR2E  P41595  CHEMBL1833 F:?L?;'é;rsgg’é?” | | es/20 &
Choose an o ganism DA E XHE 8 @ Serotonin 1a (5-HT1a) receptor HTR1A | P0S90S = CHEMBL214 FELTI'J';;FSEEE[’E” | | ses54 &
SWiSSTGFQEtPFEdiGtiDn :ﬁ:%ﬁiﬂﬁﬂ: P H . . Serotonin 2a (5-HT2a) receptor HTR2A | P28223  CHEMBL224 F:J;'J';LSE;’E[’E” | | 218789 &
% J E;E:::g;ufus i . | | | ::::t:Z:tlzt::vteabrz:jpredicted g Serotonin 2c (5-HT2c) receptor HTR2C  P28335  CHEMBL225 F:‘;'L'I';'J';[;rfggt’;?” | | 150760 &
h\ Paste a SMILES in this box, or draw a molecule E; - o . H Rl Serotonin transporter SLC6A4 | P31845  CHEMBL22S o eioctiomicd | | a7147 &
) _ cccccc1={:C(03=c('c2c=<:(caccczjcc't:)={:)cc'o;=c1 = F \/% Gfeller D., Michielin O. & Zoete V. Dopamine transporter (by homology) SLCBA3 | Q01959  CHEMBLz3g  Ciectrochemica | | 237720 &
Swiss Instituteof e ' = : P bioacie molocuiss, Blomommaics (2013) e
Bioinformatics et th trge “ 29:3073-3079 Serotonin 6 (5-HT6) receptor HTRe | Psosos  cHEmBL3s7r  SHVCCPUET (NN 0 | ssis1 &
_t Serotonin 1b (5-HT1b) receptor HTRIB | P28222  CHEMBL1zge (oW S SPIOEM | | 5060 &
= 6006w Serotonin 1d (5-HT1d) receptor HTRID | P28221  CHEMBL1983 STV 5O BOWM | | 4765 &
Alpha-1a adrenergic receptor ADRATA | P35343  CHEMBL229 SV S OPOem | || 21017 &
2. Were selected 24 analogues of DMT and 1 Drug (Referent)
2. Search and selection of DMT analogs
ZINC*™ — _ iy
'\ About  Search Subsels Help Soctal (Quick Search Bar. E) HHHHH . Finding Analogs in ChEMBL - Similarity Search with Rchemcpp
ZINC00897457 : e e e
B B et o EEESET Z2inc01999154 Z2inc057395 Z2inco1279899 Zincol1996369 Doxepine
N S R
B P = 3. Docking Molecular with 5-HT g, y 5-HT,; receptors
LIGANDO (5-HT,,) E. ENLACE LIGANDO (5-HT) E. ENLACE
3. Search for 5-HT,; receptor in PDB zinc 1279899 5-HT,, -8,7 zinc_71772919 5-HT,, -8.8
Construction by homology of the 5-HT,, receptor zinc_220398_5-HT,, 8.6 zinc_1279899_>-HTyg 8,7
zinc_71772919_5-HT,, -8,3 zinc_57395 5-HT; -8,6
B P SWiSS-MODEL zinc_1999154 5-HT,, -8,2 zinc 1604295 5-HT; -8,6
Fasta sequence obtained by UniProtKB — Doxepina 5-HT,, -8.8 Doxepina 5-HT; 8.7
Binding Energy: Kcal/mol
>sp|P34972|CNR2 HUMAN Cannabinoid receptor 2 OS=Homo sapiens
0X=96@6 GNfCNRZ PE=1 SV=1 e,
EECITELANGSKDRLOSIPHKOVITLSPOKTAVAVLCTLLGL oA EnvavivirLs P & S /"I\/
Y AGADFLA A NFH A MTFTA : &l21
VGSLLLTATORYLCLRYPPSYKALLTRGRALVTLGIMAVLSALVSYLPLHGHTCCPRRCS 2 _,
ELFPLIPNDYLLSWLLFIAFLFSGITYTYGHVLWKAHQHVASLSGHQDRQVPGMARMRLD S T | Né
VRLAKTLGLVLAVLLICWFPVLALMAHSLATTLSDQVKKAFAFCSMLCLINSMVNPVIYA
LRSGEIRSSAHHCLAHWKKCVRGLGSEAKEEAPRSSVTETEADGKITPWPDSRDLDLSDC =\ 1124
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4. Docking Molecular of DMT analogues with 5-HT,, y 5-H5HT - O » @
receptor [3] & - -
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a6 e . Attractive Charge Pi-Alkyl [ ven der waals I PiPi T-shaped
ngdndse - ; / I F-cstion I Attractive Charge [] Pi-Akyl
zinc_1279899 5-HT,, Doxepine_5-HT,,
Preparation at Discovery Studios Addition of hydrogens to the protein
: Use of CHARMM force fields {
* Neutralize charged groups,
 (Generate ionization states
 (Generate tautomers {_ AN
* ldentify alternative chiralities, AT . ) L
«  Optimize geometries Favorable bind mode with FACTS, f,{ . ~hAl : : 5 D4y ¢
« Conversion of the output file minimum energy set in cluster \‘Ck :‘:v 8 w\‘,)"},
. | N '\6—“" ) ‘} Interactions I PiPiT-shaped
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N | £ DMT with ity in th , i i+h hioh | [1] Riba J, Romero S, Grasa E, Mena E, Carrié |, Barbanoj MJ (2006) Increased frontal and paralimbic
eW analogs O with activity In the serotoninergic receptors wit Igh structura activation following ayahuasca, the pan-amazonian inebriant. Psychopharmacology (Berl) 186:93-98
and energetic affinity were identified. Finally, the. complexe.s of receptors and l}gands [2] Wang Y giang, Lin W wei, Wu N, Wang S yi, Chen M zi, Lin Z hua, Xie XQ, Feng Z wei (2019)
were refined by means of molecular modeling showing that the considered Structural insight into the serotonin (5-HT) receptor family by molecular docking, molecular dynamics
interactions propose new tools of agents for the treatment of alterations related to simulation and systems pharmacology analysis. Acta Pharmacol Sin 1-19.
pathologies of neuronal order such as post-traumatic stress disorders and anxiety. [3] Grosdidier A, Zoete V, Michielin O (2011) SwissDock, a protein-small molecule docking web service
based on EADock DSS. Nucleic Acids Res 39:270-277
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