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Obesity: a global epidemic with local urgency

36,2% 30,8% 29,4% 28,9% 34,4%

Worldwide 
Prevalence

(WHO)

Almost ¾ of the 
population is 

overweight !!!!

Chile 
2019

World Obesity Atlas 2024



NHR receptor ligands

(Briet & Schiffrin, 2011). 
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Aldosterone, MR and the Metabolic Syndrome



The mineralocorticoid receptor (MR) 
in obesity and fatty liver disease

Vecchiola et al. Frontiers in Endocrinology 2020, 11, (223).

Eplerenone, an MR antagonist reduces body 
weight gain, fat accumulation, and hepatic lipid 
accumulation in HFD model of obesity.
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(Baker & Katsu, 2017). 

MR: structure and function (why domains matter)
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MR: structure and function (why domains matter)



MR GR PR AR

LBD architecture and AF-2 mechanics



Current MR antagonists: utility and limitations

(Agarwal et al., 2021)



Computer-aided drug discovery (CADD) frame

Drug design tools are used to estimate
the affinity of the ligand for the
protein; in addition to accelerating the
speed of drug discovery and decreasing
the cost.

Structural bioinformatics approaches
use structure-based or ligand-based
methods. These methods are used for
structural optimization to improve
potency and identification.

(Aminpour et al., 2019). 



• Complete crystallographic structure of the MR-Esaxerenone complex, enabling the exploration of 
MR in its inactive state.

• Identify ligands that may bind with high affinity the orthosteric sites of the MR using virtual 
screening approaches.

• Select compounds with potential allosteric modulatory activity and adequate physicochemical 
properties for human administration.

• Perform biological evaluations of selected compounds using in vitro models of adipogenesis.

Combined ligand and structure virtual screening emerges as a valuable strategy for the 
identification of MR pure antagonists modulators with potential biological activity.

Strategy: concept to workflow



P08235 · MCR_HUMAN
Mineralocorticoid receptor

Structural 
Analysis

Template selection 3D alignment

Complete crystallographic structure of the MR-Esaxerenone complex, enabling the exploration of MR in 
its inactive state.
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Modeling and validating the inactive MR state



Modeling and Validation of an inactive state of MR
Molecular Dynamics of the MR-Esaxerenone complex
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MD with esaxerenone: from trajectories to features



Chemical Compounds 
Databases 

(100 million)

Canonization & 
ADME/Tox filtering

FILTER

Identify ligands that may bind with high affinity towars 
inactive conformation of MR using 2D and 3D virtual screening 

Fingerprint
 based 2D-VS

3D conformer 
generation

Shape & Colors
 based 3D-VS

ROCS

Electrostatic
 based 3D-VS

EON

Structure Based 
Virtual Screening
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Identify ligands that may bind with high affinity over 
MR inactive conformation using virtual screening 

approaches.
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Select compounds with potential allosteric modulatory activity and adequate 
physicochemical properties for human administration :ADME triage
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Validating the human adipogenesis model
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Preliminary MR-responsive transcriptional effects



Conclusions

A combined ligand and structure-based virtual screening approach to identify novel non-
steroidal ligands targeting the inactive conformation of MR was developed.

The methods allow us to identified novel non-steroidal scaffolds with desirable
physicochemical properties and predicted to have better affinity to MR than for other NRs.

Gene expression analysis of MR target genes by RT-qPCR identified several compounds that
showed significant effect over FABP4 and Na+/K+ ATPase expression and similar profile to
that of Spironolactone.

Selected MR modulators some of the selected compounds are shown to decrease lipid
accumulation in adipocytes in culture. Selectivity assays and confirmation of binding to the
LBP site is underway.
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