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Abstract: Objective(s): Infertility is a highly complex disorder of the genitalia with important medical 

and psychological issues. –Despite many efforts to treat infertility, pregnancy outcomes are meager 

(<12%). Defective sperm-Zona Pellucida (ZP) binding and penetration are the leading causes of zero 

fertilization rates. ERp57, a protein disulfide isomerase, is on the surfaces of spermatozoa, which 

enables sperm to penetrate the ZP. Up-regulation of the surface thiol content regulates human 

spermatozoa-ZP binding. ERp57 is a part of a spermatozoa-ZP receptor complex and a protein disulfide 

isomerase that regulates the thiol-disulfide exchange reactions of proteins. The binding site of calcitriol 

on the surfaces of ERp57 plays an indirect role in male fertility. Docking was used to finding calcitriol's 

possible binding mode on ERp57 and generate the structure-based pharmacophore model. Then the 

developed model was used to screen the Maybridge library to find non-steroidal analogs of calcitriol. 

Subsequently, forty-eight compounds were matched to the pharmacophore model and retrieved from 

the Maybridge library. All retrieved compounds were docked on the ERp57 binding pocket to analyze 

the molecular interactions and binding energy. The top twenty compounds with the highest binding 

energy were chosen for further analysis. Three compounds were selected for further evaluation by 

molecular dynamic simulation for 50 nanoseconds. Finally, compound 20, (2-[1-[4-(2-

Methylpropyl)phenyl]ethyl]-5-(3-nitrophenyl)-1,3,4-oxadiazole) with higher similarity to calcitriol 

provides proper complex stability during the time of simulations, binding affinity, and binding energy 

even better than the calcitriol, in the active site of ERp57. Compound 20 with 1,3,4-oxadiazole core 

was introduced as a novel and potential ERp57 agonist to treat ERp57-related infertility. 

Keywords: ERp57 activator; fertility; docking; calcitriol; virtual screening; molecular dynamic 

simulation. 
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1. Introduction 

In humans, infertility is a disease of the male or female reproductive system defined by 

the failure to conceive a pregnancy after one year or more of regular and unprotected sexual 

intercourse [1,2]. Accordingly, one in every four  (25%) couples in emerging countries were 

affected by infertility. The causes of infertility tend to differ in every country and population 

due to their lifestyle factors, such as age, smoking, weight, alcohol consumption. These factors 
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may result in a wide range of diagnosis problems, including ovulatory disorders, utero-tubal-

peritoneal factors, and changes in sperm characteristics such as morphology, total count, 

motility, and unexplained infertility [3]. 

Many studies have been attempting to recognize the reasons for infertility and to apply 

assisted reproductive technologies (ARTs) such as in-vitro fertility (IVF) or intracytoplasmic 

sperm injection (ICSI) to treat this condition. Although IVF has been considered the most 

effective infertility treatment, the outcome of pregnancy in every IVF cycle has a low success 

rate of 34.3%[4]. In 70% of couples with the complete IVF failure, spermatozoa bound per 

Zona-Pellucida (ZP) is less than 5, and in 43%, the amount of sperm-Zona-Pellucida 

penetration reaches zero [5,6]. It shows that defective sperm-ZP binding and penetration are 

the leading causes of zero fertilization rates in vitro. These studies also suggest that sperm-ZP 

binding and penetration failure are mainly due to spermatozoa abnormalities and not the 

oocyte. The mammalian ZP consists of three to four glycoproteins usually indicated ZP1, ZP2, 

ZP3, and ZP4. Zona pellucida (ZP) plays an essential role in the life span of the mature human 

oocyte that provides regular protection against polyspermia by regulating sperm function              

[7-15]. During sperm immigration from testes to the tubes, the immature and immotile 

spermatozoa change physiologically and biochemically [16-19]. By adding several proteins 

secreted from the male reproductive tract glands, the mature sperm can bind to the ZP, undergo 

an acrosome reaction, and eventually penetrate the ZP [20-22]. This phenomenon occurs 

mainly due to specific proteins on surfaces of both spermatozoa and oocytes, namely, IZUMO, 

integrin, ERp57, GPI, and tetraspanins (CD9, CD81, etc.) [23-26].  ERp57 has attracted interest 

among fertility researchers among these proteins over the past decades. It is found in the 

acrosome and flagella of non-acrosome reacted sperm and migrates to the equatorial segment 

after acrosome reaction; inhibitors such as anti-ERp57 antibodies reduce the rate of gamete 

fusion. The IVF studies indicate that fertile donors and IVF patients with a high fertilization 

rate do not differ in ERp57 expression, while patients with a low success rate have a 

significantly lower expression level [7,26-29]. The ERp57, also known as PDai3, GRP58, or 

D-MAARS, is a protein disulfide-isomerase (PDI) family with a multifunctional activity 

involved in disulfide isomerization and thiol oxidation in substrate proteins [30,31]. It is 

initially located in the endoplasmic reticulum (ER), where it participates in forming and 

reshuffling disulfide bonds in newly synthesized proteins [32-36]. The mechanism of ERp57 

in gamete fusion is not yet completely understood; however, since the thiol-disulfide exchange 

is required in some viral membrane fusion system activation, a similar mechanism may occur 

in sperm-egg fusion[26,37-39]. Moreover, some proteins such as IZUMO and CD9 possess 

disulfide bonds in their extracellular domain and are possibly substrates of ERp57 [23,40-42]. 

In recent years, ERp57 has been identified as a cell surface receptor in an intestinal epithelial 

cell, responsible for the rapid response to 1,25-dihydroxy vitamin D3 or calcitriol by binding 

to this hormone [34,43,44]. 

Although ERp57 can interact with various molecules, the specific active site and target 

substrates have not yet been identified. The ERp57  includes four thioredoxin-like domains, 

abb′a′, where the domains a and a′ contain catalytic CGHC motifs and are capable of catalyzing 

oxidoreduction and thiol-disulfide exchange reaction. In contrast, b and b′ domains are non-

catalytic domains [45].  

There is an increasing body of evidence that expression of VD3 receptors and their 

metabolic enzymes as well as CYP2R1, CYP27B1, and CYP24A1, in the seminal duct, in male 

genitalia, especially in the interstitial cell, seminal vesicles, prostate, spinal cord, and in regions 
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of the sperm head suggest the critical roles of VD3 in men fertility and reproduction, also 

increase mRNA expression of vitamin D3 receptor (VDR) in the endometrium and ovarian 

tissues that stimulates the production of progesterone, estradiol, and estrogen and regulates 

human chorionic gonadotropin (HCG) expression and secretion in women, therefore the 

presence of an active form of vitamin D3, calcitriol is essential [46-48]. Accordingly, vitamin 

D3 plays an indirect role in male and female fertility by regulating calcium levels. In 

hypocalcemia, hypogonadotropic hypogonadism had seen, caused down-regulation of the 

testicle, reduced intracellular calcium levels, lower spermatozoa, and pathological histology of 

the gonads. Furthermore, when a controlled diet standardized serum calcium, the formation 

and maturation of spermatozoa in the testis had improved significantly [49-51]. 

Although calcitriol has been used to treat osteoporosis, hyperparathyroidism, and 

autoimmune diseases, the treatment is limited due to hypercalcemia and increased bone 

resorption Calcitriol is applied to treat osteoporosis, hyperthyroidism, and autoimmune 

diseases and possibly prevention from different types of cancer, but effective treatment is still 

limited due to hypercalcemia, increased bone resorption and may cause tissue calcification  

[52-54]. Several non-steroidal analogs of calcitriol have been synthesized to reduce the 

calcemic side effects, and their biological activities were reported. Several synthetic vitamin D 

analogs have been introduced to reduce the calcemic side effect versus an effective 

cytoprotective and immune system modulator  [55-57] . Calcitriol consists of four major parts: 

The A-ring, the Seco B-ring, the C/D ring, and the side chain. (Figure 1) [58]. The non-C/D 

ring series is the first series of non-steroidal analogs of calcitriol. These analogs are 

characterized by removing the normal C- and D- rings and replacing them with a five-

membered ring [59]. 

This study is based on a computer-aided drug design to identifying identify 

pharmacophore groups of calcitriol of the active site of the ERp57. By pharmacophore-based 

virtual screening, several compounds were extracted from the library. Then, each component 

was docked on the possible binding mode on the surface of protein ERp57 and was analyzed 

to retrieve the potential ERp57 agonist with high potential activity. Lastly, further molecular 

dynamic simulations (MDs) were performed to validate the docking result in an in-vitro 

environment. From the information of this study, we investigate a possible strategy to design a 

new agonist for ERp57 to enhance sperm-gamete fusion or the treatment of ERp57-related 

infertility. 

 
Figure 1. The structural section of calcitriol is shown above: A-ring, Seco-B, C/D ring, and side chain. The 

structure was generated by ChemDraw Ultra version 8.0, Chemical Communications Software, PerkinElmer. 

2. Materials and Methods 

2.1. Docking simulation procedure. 

The original task of computational docking is to predict the possible binding mode of 

the interaction between ligand and receptor. The crystal structure of ERp57 was obtained from 
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the RCSB Protein Data Bank with PDB ID: 3F8U [60]. AutoDockTools (ADT) 1.5.6 package 

prepared the receptor and ligands input files [61]. The entire water molecule and ions were 

omitted from the crystal structure to prepare the receptor file. After adding the polar hydrogen, 

the Kollman charge was used for the partial atomic charge, and the PDBQT format was saved 

[62]. The 2D scaffolds of the ligand were drawn using Marvin Sketch v5.7 (ChemAxon). 

Afterward, all hydrogens were added, and the 3D structures of the molecules were molded. 

Non-polar hydrogens were merged, and Gasteiger charges parameters were assigned by default 

and saved in PDBQT format. The calculation of the binding free energies and conformation of 

the ligand on the defined active site was performed utilizing AutoDock Vina 1.1.2 [63]. In the 

first step, blind docking with the space dimension covering the entire protein was used to find 

the possible binding mode of calcitriol on ERp57. Then the most populated pose was selected 

for placement in the grid box for further investigation. The grid box dimensions were 46 × 30 

× 30 Å (x, y, and z) with grid center -5.679, 75.195, and 62.815 (x, y, and z). The default values 

were set for the rest of the parameters.  

2.2. Pharmacophore modeling. 

The docking result used the complex of ERp57 and calcitriol with the lowest binding 

energy to generate the pharmacophore model. LigandScout version 3.0 was performed for 

structure-based model and virtual screening  [64]. LigandScout allows making 3D 

pharmacophore models from structural data of ligand. It incorporates a complete definition of 

chemical features, such as hydrogen bond donors (HBD), acceptors (HBA), hydrophobic areas 

(HY), positively and negatively ionizable chemical groups, and aromatic ring (AR), which 

describes the interactions between a ligand and the binding site. A standard pharmacophore 

model was built to represent a structural requirement for the activity of the ERp57 activator 

(Figure 3). The pharmacophore model filtered the Maybridge library with approximately 55000 

compounds. Forty-eight compounds were extracted and further investigated by docking and 

molecular dynamic simulation. 

2.3. Molecular dynamics simulation. 

GROMACS package 5.0.1 was applied to determine the ligand-protein interaction of 

three final selected compounds in a dynamic environment; ligands topology files were 

generated by the PRODRG web server [65]. The complex was placed in a dodecahedron shape 

box with the solvation of simple point charges (SPC) water molecules. Neutralization was done 

by adding Na+ or Cl- counter ions instead of water molecules. Energy minimization was 

submitted to the system with the steepest descent algorithm and 1000 kJ/mol/nm tolerance. 

NVT and NPT equilibration steps were also done. Finally, molecular dynamic simulation was 

run for 50 nanoseconds (ns), the GROMACS parameters and values were set similar to the 

previously published article [66]. 

3. Results and Discussion 

3.1. Direct targeting. 

To identify the potential binding site of calcitriol on the surface of protein ERp57, a 

blind docking was performed on the entire protein using AutoDock Vina 1.1.2. Blind docking 

is a practical approach to finding the binding site of biological targets [67,68]. Blind docking 
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predicted the binding pocket of calcitriol somewhere between the a and b domains of ERp57 

with populated cluster and binding energy -8.1 kcal/mol (Figure 2). The binding pocket was 

surrounded with residues ASP250, ARG183, PHE148, VAL137, and LYS130 and was 

previously identified as one of the possible binding pockets of calcitriol on ERp57 by Gaucci 

et al. [33] and also the potential binding site of the diosgenin (a similar structure to the 

calcitriol) by Tohda et al. [69]. Table 1 shows the predicted binding pocket of the calcitriol by 

Gaucci et al.  

 

 

 
Figure 2. Binding mode of the most populated cluster of calcitriol on the groove area between a and b domain 

of ERp57. A picture was generated by the PyMol Molecular Graphics System version 1.1evel, Schrödinger, 

LLC. Available from: https://pymol.org.  

Table 1. Predicted cavity and associated residue on ERp57. 

Cavity No. Available residues 

Cavity 1 Arg207, Glu236, Asn239, Ile243, Cys244, Leu260, Glu273, Asn298, Ala300 

Cavity 2 Lys130, Asp153, Arg179, Asp180, Asn181, Tyr182, Arg183 

Cavity 3 Asp153,Ala154, Ser155, Asp180, Asn181, Tyr182, Ile240, Phe241, Leu254 
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Docking studies yielded important information about the orientation and interaction of 

the calcitriol. The docking result demonstrates that interaction between calcitriol and the 

receptor ERp57 involves several hydrophobic contacts and one hydrogen bond. The hydroxyl 

group of A-ring formed a hydrogen bond with Asp250, and the A-ring had hydrophobic 

interactions with Ser126 and His127 and Lys130, the methyl group next to the C/D ring made 

a hydrophobic interaction with Arg183 and the hydrophobic groups in side-chain positioned in 

a hydrophobic pocket formed by the residues Phe148 and Glu144 and Val137. Therefore, based 

on the binding pose, the structure-based pharmacophore model was generated, which contains 

structural features such as hydrogen bond donors (HBD), hydrophobic areas (HY), an aromatic 

ring (AR). The 2D and 3D representations of the pharmacophore model are shown in Figure 3. 

 

 

 
Figure 3. Pharmacophore model of the most populated binding mode of calcitriol on ERp57 in 2D and 3D 

representations. 2D pharmacophore model generated by LigandScout version 3.0 Inte; Ligand GmbH, and 3D 

representation generated by PyMol version 1.1evel. 

3.2. Database screening and molecular docking. 

The structure-based pharmacophore model created by LigandScout was used for virtual 

screening over the library of Maybridge containing 55000 compounds, and subsequently, forty-

eight compounds were extracted based on the adaption score to the pharmacophore model. All 

extracted compounds were docked on the defined ERp57 surface binding pocket to analyze 

molecular interactions and binding energy. Docking results were sorted based on the binding 

energy value. Finally, twenty-first compounds with the lowest binding energy were selected 
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for further investigation. The structures of these compounds in Figure 4 and their docking 

binding energies are represented in Table 2. 

 
Figure 4. Structures of top twenty compounds from docking result. The structures were generated by 

ChemDraw Ultra version 8.0, Chemical Communications Software, PerkinElmer. 

The following locations and orientation of the remaining compounds and their 

interactions into the binding site were analyzed. Eventually, compounds 12 (N-[3-[3-(2,4-

Dichlorophenyl)-1,2-oxazol-5-yl]phenyl]acetamide), 13 (2-[[2-[[2-(4-Chlorophenyl)-1,3-

thiazol-4-yl]methylsulfanyl]phenyl]iminomethyl]phenol), and 20 (2-[1-[4-(2-

Methylpropyl)phenyl]ethyl]-5-(3-nitrophenyl)-1,3,4-oxadiazole) were selected for further 

investigation due to their ease of synthesis, favorable interactions with the binding site, and 

high binding affinity. The 3D interactions of the candidate compounds with ERp57 are shown 

in Figure 5. 

Table 2. The calculated binding energy of 20 extracted compounds. 

Compound Binding Energy 

(kcal/mol) 

Residues of Action Compound Binding Energy 

(kcal/mol) 

Residues of Action 

Calcitriol  -8.1 Asp250, His127, Ser126, 

Arg183, Val137 

11 -7.2 Phe148, Leu139, Val137, 

Arg183, Asp151 

1 -9.6 Ser126, Tyr115, His127, 

Val137, Phe148 

12 -8.2 His127, Val137, Phe148, 

Asp250 

2 -7.9 Val137, Lys147, Phe148, 

Ser126 

13 -8.1 Val137, Phe148, Arg183, 

Asp250 

3 -8.3 Phe148, Val137, Lys147, 

Arg179, Tyr182 

14 -7.5 Phe148, Val137, Arg183, 

Arg179 

4 -7.9 Phe148, Leu139, Val137, 

Asp153 

15 -7.2 Val137, Ser126, Phe148, 

Tyr182 

5 -8.4 Phe148, Arg183, Val137, 

Tyr182, Arg179, His127 

16 -8.2 Phe148, Arg179, Val137 

6 -8.0 Asp250, Asp151, Phe148, 

Val137 

17 -8.4 Phe148, Leu139, Val137, 

Arg179 

7 -8.8 Phe148, Leu139, Val137, 

Ser126 

18 -9.8 Phe148, Leu139,  Val137, 

Arg183, Tyr182 

8 -7.3 His127, Arg183, Ser126, 

Phe148, Val137 

19 -8.4 Asp53, Val137, Phe148, 

Tyr182, Ala154 

9 -11.3  Leu139, Phe148, Val137, 

Ser126 

20 -8.4 His127, Val137, Phe148, 

Arg183, Asp250 

10 -7.6 Val137, Phe148, Arg179    
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Figure 5. Binding orientation of compounds 13 (A), 12 (B), and 20 (C) and interactions they made with the active 

site of ERp57 protein. The blue and red lines are HBD and HBA features, respectively. Also, yellow spheres 

indicate the hydrophobic region. Two-dimensional representations; blue arrow: H-bond donor, red arrow: H-bond 

acceptor, yellow representation: hydrophobic site. 2D pharmacophore model generated by LigandScout version 

3.0 Inte:Ligand GmbH, and 3D representation generated by PyMol version 1.1evel. 

 Analysis of the ligand-protein binding interaction indicates interactions with the 

binding site on ERp57 and the control compound calcitriol. The compound 13, positioned in a 

hydrophobic pocket formed by Arg183, Phe148, Val137, LYS130, and the hydroxyl group of 

phenol, made a hydrogen bond with Asp250 with the same binding energy -8.1 kcal/mol as 

calcitriol. Val37 and Phe148 sandwiched the chlorophenyl ring of compound 12, and the -NH 

group formed a hydrogen bond with Asp250. The binding energy of compound 12 was higher 

than calcitriol. In compound 20, the methyl and phenyl groups made hydrophobic interaction 

with hydrophobic cage surrounded by Arg183, Phe148, and Val137. Besides, four hydrogen 

bonds are formed with His127, Arg183, and Asp250 (Fig. 5), and the binding energy was -8.4 

kcal/mol, which is higher than calcitriol -8.1 kcal/mol. In all three compounds, the C/D ring 

was replaced by a five-membered ring, causing these compounds to become non-steroidal 

analogs of calcitriol. Superimposed of each three compounds over calcitriol are shown in 

Figure 6. 

 

 

 
Figure 6. Superimposed compound 13 (cyan), 12 (magenta), and 20 (pink) over calcitriol (blue) on the binding 

site of ERp57. 3D representation generated by PyMOL version 1.1evel as well. 
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The docking results indicate that all three compounds could successfully fit into the 

target site of the protein ERp57. In general, there are no significant differences in terms of 

binding energy among selected compounds—compound 20 exhibits slightly lower binding 

energy than compounds 12 and 13 due to its hydrogen bonds. In addition, the structure of 

compound 20 is similar to the calcitriol with methyl group next to the 5-membered ring and 

also terminal dimethyl. Besides, a 5-carbon chain has been placed between the methyl group 

and dimethyl group in both structures. Therefore, compound 20 can probably mimic calcitriol 

properties better than others. 

3.3. Molecular dynamics simulations. 

To validate the docking result and the stability of ligands in the binding pocket of 

ERp57, 50 ns MD simulations were carried out on three selected compounds 12, 13, and 20 

and the calcitriol. Accordingly, these compounds could be compared and calcitriol as an 

approved modulator of the ERp57. As observed in the backbone RMSD plot of protein in 

complex with ligands (Figure 7A), the protein with calcitriol reaches to equilibrate state for the 

last 20 ns of MD simulations as well as a protein with compound 20, which reached the steady-

state around 30 ns of simulation. Still, the RMSD value increases as the time increases for two 

other compounds. Additionally, the ligand’s RMSD plot of calcitriol (Figure 7B) indicated the 

stability of calcitriol during the study revealed the validity of predicted docking pose besides 

showing the accuracy of MD simulation is acceptable behavior from approved modulator of 

the ERp57. Compound 20 revealed a similar behavior pattern to calcitriol and was significantly 

stabilized. In contrast, two other compounds indicate significant fluctuations of RMSD value. 

Considering all the mentioned reasons, compound 20 could be a potent candidate for 

mimicking the calcitriol effect over the ERp57.  
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Figure 7. Molecular dynamic simulations plots for compound 20 (magenta), compound 12 (black), compound 

13 (gray), and calcitriol (orange). (A) shows the movement of the protein backbone atoms and (B) the ligands 

atoms during the molecular dynamics simulations. 

3.4. Discussion. 

Infertility is a multifactorial disorder, and despite many attempts to treat it, the success 

rate of treatment is still very low. Most of the zero-rate fertilization is dependent on the 

defectiveness of sperm-Zona Pellucida (ZP) binding and penetration. The multifunctional 

ERp57, which is critical in this phenomenon, interacts with calcitriol and subsequently 

indirectly affects male fertility by regulating calcium levels. In addition, there is evidence that 

amyloid pathology is related to the cutting of the vitamin D/ERp57 pathway [70]. Other studies 

present the role of this pathway in Alzheimer's disease. Therefore, considering the notable role 

of interaction between ERp57 and vitamin D analogs in multiple malignancies, predicting the 

possible pose of the interaction can be very helpful. 

In the present study, the possible binding pocket of calcitriol on the surface of ERp57 

has been investigated, and our result was in good agreement with Tohda et al. and Gaucci et 

al. and predicted the hydrophobic binding pocket between a and b domains of ERp57. 

Furthermore, calcitriol plays an essential role in regulating calcium homeostasis and 

has another role, such as antiproliferative effect on the normal and malignant cell. Besides, 

calcitriol improves the IVF cycle implantation process in infertile women with vitamin D 

deficiency [71]. 

Several structural analogs of calcitriol have been synthesized during the past decades, 

and some of them, such as tacalcitol and paricalcitol, is clinically approved to treat psoriasis 

and secondary hyperparathyroidism [71]. Interestingly, elocalcitol, a vitamin D3 analog, has 

been reported as a potential treatment for male infertility [72].  

Because the interaction between calcitriol and ERp57 is effective on fertility, we tried 

to find new analogs of calcitriol for this purpose besides its already reported analogs. The 

structure-based pharmacophore model of calcitriol was generated with three main features, 

hydrogen bond donors (HBD), hydrophobic areas (HY), and an aromatic ring (AR). The model 

was used to screen the Maybridge library, and finally, forty-eight compounds were extracted 

and were docked to investigate possible interaction and binding energy. The top twenty 

compounds were evaluated for detailed interaction. Based on the docking result, all compounds 

indicated the hydrophobic interaction with Phe148 and Val137 due to aromatic rings in all 

compounds. 

Nevertheless, substitute hydrogen bond donors like OH and NH groups form a strong 

hydrogen bond with critical Asp250. In addition, the interaction between His127 and Arg183 

https://doi.org/10.33263/BRIAC131.094
https://biointerfaceresearch.com/


https://doi.org/10.33263/BRIAC131.094  

 https://biointerfaceresearch.com/ 11 of 14 

 

with the hydrogen bond acceptor group indicates an influential role in lowering the binding 

energy. Therefore compounds 12, 13, and 20 were selected based on the above-mentioned 

critical interaction and their ease of synthesis. Compounds 12, 13, and 20 contain the five-

membered ring isoxazole, thiazole, and oxadiazole, respectively, which play the hydrogen 

bond, acceptor group. In the meantime, oxadiazole shows the ability to interact with both 

His127 and Arg183, which has caused differences in binding energy value compared to two 

other compounds. The following molecular dynamic simulation was performed to investigate 

the stability of the selected compounds in the binding pocket of ERp57. According to the 

RMSD plot, except for the complex of calcitriol, the complex with compound 20 reached a 

steady-state ahead of the two others. In the same manner, the ligand’s RMSD plots confirmed 

that both calcitriol and compound 20 could fit the binding pocket and stabilize. Considering all 

the results mentioned above, compound 20 could be introduced as a potential analog of 

calcitriol to treat ERp57-related infertility. 

4. Conclusions 

In the current study, docking and pharmacophore modeling lead to investigate the 

possible site of the interactions of calcitriol on the active site of ERp57. Pharmacophore-based 

virtual screening retrieved the forty-eight compounds from the Maybridge library. All 

compounds were docked over the active site of the ERp57. The docking result was sorted based 

on the binding energy, and the top twenty compounds were evaluated for the binding modes 

and molecular interactions. After that, compounds with good binding affinity, favorable 

interaction with ERp57, and ease of synthesis were chosen as candidates for dynamic molecular 

studies. Finally, compound 20 (2-[1-[4-(2-Methylpropyl)phenyl]ethyl]-5-(3-nitrophenyl)-

1,3,4-oxadiazole) with synthetic possibility, structural similarity with calcitriol, proper binding 

mode, and binding energy even better than the calcitriol, and stability in the active site during 

the simulation time, introduced as a novel and most likely analog of calcitriol. The findings of 

this study may be worth further studies to design new ERp57 agonists for the treatment of 

ERp57-related infertility. However, further study is still needed at the cellular level. 
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