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Abstract: Human metapneumovirus is one of major causes of common cold among children, 

especially infants. Its key enzyme is RNA-dependent RNA-polymerase, which performs both 

replication and transcription, including capping and cap methylation. The goal of the work is to 

find possible inhibitors of RNA-dependent RNA-polymerase  across the active compounds of 

Rosaceae plants. The candidates were selected by molecular docking to cap-transferring domain of 

RNA-polymerase (PDB ID: 4UCZ) in Autodock VINA. Among all the substances tested by 

docking, ellagic acid derivatives showed the most promising results (affinity values below -10 

kcal/mol). Hence, they could be treated as possible candidate drugs against metapneumoviral 

infection after experimental examination. The main advantage of using these substances should be 

their low toxicity, which is quite uncommon for selective RNA polymerase inhibitors used in 

clinical practice. Occurrence of ellagic acid derivatives among the plants from Rosaceae family like 

raspberry could explain their effect during common cold. 

Keywords: metapneumovirus; molecular docking; phenolic compounds; glycosides; ellagic 

acid; RNA-dependent RNA-polymerase 

 

1. Introduction 

Human metapneumovirus was isolated in 2001 from nasopharingheal aspirates of 

children in Netherlands {Citation}[1]. It is one of the major causes of higher respiratory 

tract infections affecting mainly children; however, sometimes it is also found in 

immunosuppressed adults and elderly patients [2].    It is a virus belonging to 

Mononegavirales order, like Filoviridae and Bornaviridae viruses, ant its genome 

consists of single negative-sense RNA molecule. The family Pneumoviridae includes 

two genera, Metapneumovirus and Orthopneumovirus, the latter including human 

respiratory syncytial viruses (RSVs), HRSV-A1, HRSV-A2, HRSV-B1 and HRSV-B2 [3]. 

Comparison of clinical manifestations of human metapneumovirus infection and 

human respiratory syncytial virus infection revealed high similarity of these two 

diseases. However, significant differences were observed in the severity of infection 

among different age groups of infants. Whereas in the age group of infants between 0 

and 6 months  HRSV infection had much higher severity score, in the age group of 

children between 12 and 23 months the situation was the opposite, i.e. severity of HMPV 

exceeded that of HRSV[4].  

The crucial enzyme of metapneumovirus life cycle is RNA-dependent RNA-

polymerase (Uniprot ID : Q6WB93) [5]. It is a large protein (2005 Aa)  with several 

functional domains. The functions performed by this enzyme are replicase and 
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transcriptase activities, two capping-related processes (cap addition and cap 

methylation), and polyadenylation of subgenomic viral mRNAs [6]. Different activities 

are performed by certain domains: Cr-I - CrIII perform polymerization of RNA 

molecules; it was first supposed that Cr-V domain performs capping, and Cr-VI 

methylates the cap of viral mRNA. 

However, one of the subunits of  crystallized cap-binding domain (CRVI+) of RNA-

dependent RNA-polymerase in 4UCZ PDB entry contains guanosine triphosphate, 

whereas another one contains free guanosine. Since these are the substrate and product 

of the guanylyl transferase reaction, respectively, one can expect that blockade of 

substrate-binding site by a strongly binding substance could inhibit the capping activity 

and hence be fatal for virus replication [7].  

Beside X-ray diffraction studies, the polymerase of metapneumovirus has been 

intensively studied by cryo-electron microscopy. Pan and colleagues explored the mode 

of binding between polymerase (L-protein) and regulatory phosphoprotein P during 

polymerization reaction and suggested a dynamic model of this process [8]. However, 

for the purpose of virtual screening of inhibitors, the results of X-ray analysis seem to be 

more reliable due to higher spatial resolution. 

The initial purpose of this work was to search for compounds capable of binding to 

CrVI+ domain of RNA-dependent RNA-polymerase of human metapneumovirus 

among the active components of Rosaceae family representatives. However, after the 

initial search in Geum rivale, an interesting finding was developed further in searching 

the possible RNA-polymerase inhibitors among ellagic acid derivatives. 

2. Materials and Methods 

2.1 Preparation of files for docking 

3D structure of cap-binding domain of human metapneumovirus RNA-dependent RNA 

polymerase was downloaded from Protein Data Bank (PDB ID: 4UCZ) [7]. After that, the 

files were processed in PyMol: bound ligands (GMP and GTP) were removed from 

chains A and B, respectively, after the coordinates of their centers of masses were 

measured and written down to center docking boxes. The processing of cleaned PDB 

files was performed in AutodockTools-1.5.7 [9]: Kollman charges [10] and polar 

hydrogen atoms were added, AD4 atom types were assigned, and the files (separate 

molecules for chain A and chain B) were saved in PDBQT format. 

Ligands for docking were downloaded from PubChem database [11] as .sdf files, 

converted in PyMol to .pdb files and then processed in AutodockTools-1.5.7: Gasteiger 

charges [12]and polar hydrogens were added, torsion degrees of freedom and AD4 atom 

types were assigned automatically. 

2.2 Docking calculation 

Autodock Vina [13] was used for docking calculations. Docking box was centered on the 

centers of masses of GMP and GTP in the initial protein file (4UCZ); each of the box 

sides was 50 Å long. The exhaustiveness parameter was set to 20; all the other 

parameters were set by default. 

2.3. Analysis of docking results 

Docking results were filtered by their affinity values (Gibbs energy of ligand-

receptor binding) based on the data in docking log files.   For the final analysis, only 

compounds with binding energy below -10 kcal/mol (for both receptor subunits) were 

used.  
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The obtained output .pdbqt files containing several (9) ligand positions were 

superposed with the files of corresponding protein subunits with their substrates 

included. If the compound molecules were not overlapped with substrate molecules in 

any of the binding modes, the compound was assigned as “non-inhibiting”; if at least one 

of the tested positions overlapped with the substrate, the compound was regarded as 

“inhibiting” and its inhibitory potence was measured by the binding affinity of the 

corresponding position. 

To calculate Ki value from binding affinity, the following formula was used:  

 

Ki =   e∆G/RT (1), 

where Ki is inhibition constant, ∆G is binding affinity in J/mol, R = 8.314 J/(mol⋅K), T is absolute temperature (310 K). To 

switch from kcal/mol to J/mol, thermochemical calorie value (4184 J/kcal) was used.  

2.4. Validation of docking results 

Validation of docking results for the components that passed the filtration procedure 

was carried out via docking onto other conformers of hMPV RNA-polymerase CrVI(+) 

domain presented in Protein Data Bank: 4UCI; 4UCJ; 4UCK; 4UCL; 4UCY; 4UD0 [7]. 

Their heteroatomic groups were removed, the coordinates of GTP ligands (centers of 

masses) were used for centering the docking boxes.  All the other procedures were 

carried out the same way as for 4UCZ conformer. 

3. Results 

3.1. Docking of Geum rivale compounds 

Docking of active phenolic compounds from Geum rivale [14] onto both protein 

chains from the crystal of capping domain revealed that ellagic acid could be regarded 

as a promising starting compound to find strong inhibitors of capping activity of RNA-

dependent RNA-polymerase (Table 1). 

Table 1. Docking of active phenolic compounds from Geum rivale.   

 

Compound name PubChem ID Affinity, kcal/mol 

chain A / chain B 

Ki1, µM 

chain A / chain B 

Gallic acid 370 -6.0 / -6.1 58.864 / 50.044 

Protocatechuic acid 72 -6.3 / -6.4 36.170 / 30.750 

P-hydroxybenzoic acid 135 -6.4 / -6.2 30.750 / 42.545 

Vanillic acid 8468 -6.0 / -5.8 58.864 / 81. 443 

Caffeic acid 689043 -7.3 / -7.1 7.134 / 9.870 

Syringic acid 10742 -5.8 / -6.1 81.444 / 50.044 

p-сoumaric acid 637542 -6.8 / -6.5 16.046 / 26.142  

Ferulic acid 445858 -6.3 / -6.4 36.170 / 30.750 

Sinapic acid 637775 -6.3 / -6.4 36.170 / 30.750 

Salicylic acid 338 -6.4 / -6.4  30.750 / 30.750 

Ellagic acid 5281855 -8.4 / -8.2 1.196 / 1.655 
1 Here and below: inhibitor binding constant is regarded as Ki. 

3.2. Comparison of ellagic acid with nucleotides 

To find out whether the affinity shown in the previous subsection for ellagic acid (-8.4 - -8.2 kcal/mol) such 

affinity is enough to inhibit enzymatic activity of the capping domain of RNA-polymerase, we carried out docking of 

nucleoside triphosphates to the active site of the enzyme.  The results are listed in Table 2. 

Compound name PubChem ID Affinity, kcal/mol Ki, µM 
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chain A / chain B chain A / chain B 

Ellagic acid 5281855 -8.4 / -8.2 1.196 / 1.655 

Adenosine triphosphate 5957 -8.9 / -8.4 0.531 / 1.196 

Cytosine triphosphate 6176 -8.8 / -8.1 0.625 / 1.947 

Guanosine triphosphate 135398633 -9.4 / -9.1 0.236 / 0.384 

Uridine triphosphate 6133 -8.5 / -8.6 1.017 / 0.865 

As one can see from table 2, all the nucleoside triphosphates have higher binding 

affinities, than ellagic acid (or at least comparable ones, like cytosine triphosphate). The 

lowest binding constant was shown for guanosine triphosphate, which is in accordance 

with physiological function of the capping domain of RNA-dependent RNA-

polymerase, i.e. GTP-hydrolysing activity. 

3.3. Docking of ellagic acid derivatives 

There were 17 ellagic acid derivatives found in PubChem database [11]. After standard preparation, they all were 

docked into both chains of the RNA-dependent RNA-polymerase. The results are shown in Table 3. 

Table 3. Results of docking of ellagic acid derivatives to RNA-dependent RNA-polymerase of human metap-

neumovirus. The compounds for which docking onto both chains of the enzyme showed affinity values below -10 

kcal/mol are shown in bold type.  

Compound name PubChem ID Affinity, kcal/mol 

chain A / chain B 

Ki, µM 

chain A / chain B 

Ellagic acid 5281855 -8.4 / -8.2 1.196 / 1.655 

2,3,8-Tri-O-methylellagic acid 5281860 -8.2 / -7.7 1.655 / 3.727 

Ellagic acid 4-O-xylopyranoside 5487461 -10.3 / -9.7 0.055 / 0.145 

Eschweilenol C  

(4-(alpha-rhamnopyranosyl)-ellagic acid)  

10026656 -10.2 / -10.8 0.064 / 0.024 

Ellagic acid 4-O-xylopyranoside 3,3'-

dimethyl ether 

10457042 -9.2 / -9.2 0.326 / 0.326 

3,7-Di-O-methylducheside A 

(ellagic acid 4-O-xylopyranoside 3,3',4'-

trimethyl ether) 

10838304 -9.1 / -9.3 0.334 / 0.278 

4-O-(4''-O-Acetyl-alpha-L-

rhamnopyranosyl)-ellagic acid 

10951064 -10.1 / -10.2 0.076 / 0.064 

Ellagic acid tetraacetate 14432358 -8.6 / -8.4 0.865 / 1.196 

(3,10-Dioxo-6,13,14-trisulfooxy-2,9-

dioxatetracyclo[6.6.2.04,16.011,15]hexadeca-

1(15),4,6,8(16),11,13-hexaen-7-yl) hydrogen 

sulfate 

14777411 -8.9 / -9.4 0.531 / 0.236 

Ellagic acid 4-xyloside 54004380 -9.8 / -9.7 0.123 / 0.145 

Ducheside A (3'-O-Methyl-4-O-(beta-D-

xylopyranosyl)ellagic acid) 

78384860 -10.4 / -9.7 0.047 / 0.145 

Ellagic acid-4-acetylarabinoside 101129363 -11.4 / -11.1 0.0092 / 0.0149  

Ellagic acid-4-arabinoside 101757026 -10.4 / -9.8 0.047 / 0.123 

Ellagic acid-4-acetylxyloside 101757027 -10.0 / -10.1 0.089 / 0.076 

3'-O-Methyl ellagic acid 4-xyloside 101949535 -10.4  / -9.7 0.047 / 0.145 

Ellagic acid 2-O-(6-O-alpha-L-

rhamnopyranosyl-beta-D-

glucopyranoside) 

102148497 -11.0 / -10.8 0.018 / 0.024 

Carboxyl ellagic acid 102390018 -10.3 / -10.4 0.055 / 0.047 
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Among all the tested ellagic acid derivatives, six displayed binding affinities below -10.0 kcal/mol when docked 

into both chains of RNA polymerase capping domain. Corresponding binding constants are in nanomolar range. That 

means that they might be good inhibitors, but in order to ensure that, we performed filtration of docking results. 

3.4. Filtration of docking results 

The docking results were filtered via superposition of the ligand poses from output 

.pdbqt files with the initial PDB files of the enzyme containing a bound nucleotide.  The 

criterion for effective binding was overlapping of nucleotide atoms and ligand atoms. 

The affinity of effective binding could be weaker than that of non-effective in case when 

the docking pose with the best affinity did not overlap with the nucleotide atoms. The 

numerical results of such filtration are listed in Table 4. 

Table 4. Filtration of docking results.  

Compound name Effective binding has the 

lowest energy (yes/no, 

chainA/chainB) 

 Effective affinity, 

kcal/mol (Ki, µM 

), chain A  

Effective affinity, 

kcal/mol (Ki, µM 

), chain B 

Eschweilenol C  

(4-(alpha-

rhamnopyranosyl)-

ellagic acid) 10026656 

Yes/No -10.2 (0.064) -9.4 (0.236) 

4-O-(4''-O-Acetyl-alpha-

L-rhamnopyranosyl)-

ellagic acid 

10951064 

No/Yes -10.0 (0.089) -10.2 (0.064) 

Ellagic acid-4-

acetylarabinoside 

101129363 

 No/No -10.5 (0.0396) -10.5 (0.0396) 

Ellagic acid-4-

acetylxyloside 

101757027 

Yes/No -10.0 (0.089) -9.4 (0.236) 

Ellagic acid 2-O-(6-O-

alpha-L-

rhamnopyranosyl-beta-

D-glucopyranoside) 

102148497 

Yes/Yes -11.0 (0.018) -10.8(0.024) 

Carboxyl ellagic acid 

102390018 

Yes/Yes -10.3(0.055) -10.4(0.047) 

According to the table, compounds number 102148497 and 102390018 should be 

regarded as the most promising candidates for experimental verification of their RNA-

polymerase inhibiting activity, because the effective binding mode is the strongest one 

for both chains of the enzyme, so there is no significant competition between effective 

and ineffective binding pathways. As for other compounds, presence of ineffective 

binding modes stronger than effective ones means that binding of these substances 

would preferably occur via ineffective binding mode rather than via effective one, so the 

real effective binding constant could differ from the calculated one. All the selected 

compounds demonstrated calculated binding affinity in submicromolar range, so each 

of them deserves experimental investigation. 

The binding modes of the best compounds are shown in figure 1 and 2.  
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(b) 

Figure 1. Binding of ellagic acid 2-O-(6-O-alpha-L-rhamnopyranosyl-beta-D-

glucopyranoside) (PubChem ID: 102148497) to RNA-dependent RNA-polymerase of 

human metapneumovirus. (a) – chain A; (b) – chain B. Docking complexes are 

superposed with GTP-binding modes of chain A and chain B. GTP molecule is colored 

by standard element scheme: carbon,cyan; nitrogen, blue; oxygen, red; phosphorus, 

yellow. Protein molecule is shown in ribbon mode (blue alpha-helices, red beta-sheets 

and cyan coils) with semi-transparent green surface. 
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(b) 

Figure 2. Binding of Carboxyl ellagic acid (PubChem ID: 102390018) to RNA-dependent 

RNA-polymerase of human metapneumovirus. (a) – chain A; (b) – chain B.  Docking 

complexes are superposed with GTP-binding modes of chain A and chain B. GTP 

molecule is colored by standard element scheme: carbon,cyan; nitrogen, blue; oxygen, 

red; phosphorus, yellow. Protein molecule is shown in ribbon mode (blue alpha-helices, 

red beta-sheets and cyan coils) with semi-transparent green surface. 

Differences between effective and ineffective binding modes are shown in figures 3, 4, 5, 

6.   
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Figure 3. Binding of Eschweilenol C (4-(alpha-rhamnopyranosyl)-ellagic acid) (PubChem ID: 10026656) to RNA-

dependent RNA-polymerase of human metapneumovirus. (a) – effective binding mode (atoms of inhibitor and 

substrate overlap after superposition); (b) – ineffective binding mode (atoms of inhibitor and substrate do not overlap 

after superposition).   
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(b) 

Figure 4. Binding of 4-O-(4''-O-Acetyl-alpha-L-rhamnopyranosyl)-ellagic acid (PubChem ID: 10951064) to RNA-

dependent RNA-polymerase of human metapneumovirus. (a) – effective binding mode (atoms of inhibitor and 

substrate overlap after superposition); (b) – ineffective binding mode (atoms of inhibitor and substrate do not overlap 

after superposition).   
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(b) 

Figure 5. Binding of ellagic acid-4-acetylarabinoside (PubChemID: 101129363) to RNA-dependent RNA-polymerase of 

human metapneumovirus. (a) – effective binding mode (atoms of inhibitor and substrate overlap after superposition); 

(b) – ineffective binding mode (atoms of inhibitor and substrate do not overlap after superposition). 

 

 

 

 

 

(a) 

 

 

 

 

 

(b) 

Preprints (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 6 October 2022                   doi:10.20944/preprints202210.0055.v1

https://doi.org/10.20944/preprints202210.0055.v1


 

 

Figure 6. Binding of ellagic acid-4-acetylxyloside (PubChem ID: 101757027) to RNA-dependent RNA-polymerase of 

human metapneumovirus. (a) – effective binding mode (atoms of inhibitor and substrate overlap after superposition); 

(b) – ineffective binding mode (atoms of inhibitor and substrate do not overlap after superposition). 

3.5. Final validation of docking results: docking to other conformers of CRVI(+)-domain of RNA-polymerase 

The selected compounds that passed the filtration were tested on the other conformers 

of RNA-polymerase CRVI(+) domain. The receptors taken for validation were (PDB IDs): 

4UCI; 4UCJ; 4UCK; 4UCL; 4UCY; 4UD0. They were prepared for docking in the same 

manner as 4UCZ; after that, the ligands were docked into the boxes centered on the 

centers of masses of GTP ligands.  The results are listed in Table 5.  

Table 5. Validation of docking results on multiple conformers of RNA-polymerase CRVI(+) domain. The data are 

represented as: affinity, chain A, kcal/mol ; affinity, chain B, kcal/mol (Ki, chain A, µM / Ki, chain B, µM) 

Compound name 4UCI 4UCJ 4UCK 4UCL 4UCY 4UD0 

Eschweilenol C  

(4-(alpha-

rhamnopyranosyl)-

ellagic acid) 10026656 

-9.8/-9.7 

(0.123/0.145) 

-9.2/-8.4 

(0.326/1.196) 

-9.6/-10.0 

(0.171/0.089) 

-9.1/-9.7 

(0.384/0.145) 

-9.6/-9.1 

(0.171/0.384) 

-/-9.9 

(-/0.105) 

4-O-(4''-O-Acetyl-

alpha-L-

rhamnopyranosyl)-

ellagic acid 

10951064 

-10.1/-10.1 

(0.076/0.076) 

-9.0/-8.8 

(0.452/0.625) 

-8.9/-10.2 

(0.531/0.064) 

-9.6/-9.3  

(0.171/0.278) 

-10.1/-9.8 

(0.076/0.123) 

-/-9.8 

(-/0.123) 

Ellagic acid-4-

acetylarabinoside 

101129363 

-10.8/-10.8 

(0.024/0.024) 

-9.5/-9.6 

(0.201/0.171) 

-10.0/-11.5 

(0.089/0.008) 

-11.0/-10.5 

(0.018/0.040) 

-10.6/-11.1 

(0.034/0.015) 

-/-11.1 

(-/0.015) 

Ellagic acid-4-

acetylxyloside 

101757027 

-10.0/-10.0  

(0.089/0.089) 

-8.7/-8.3 

(0.735/1.407) 

-9.2/-10.0 

(0.326/0.089) 

-9.5/-9.4 

(0.201/0.236) 

-9.6/-9.2 

(0.171/0.326) 

-/-10.2 

(-/0.064) 

Ellagic acid 2-O-(6-O-

alpha-L-

rhamnopyranosyl-

beta-D-

glucopyranoside) 

102148497 

-10.6/-10.5 

(0.034/0.040) 

-8.7/-9.6 

(0.735/0.171) 

-9.7/-11.0 

(0.145/0.018) 

-10.4/-10.6 

(0.047/0.034) 

-10.5/-10.2 

(0.040/0.064) 

-/-10.5 

(-/0.040) 

Carboxyl ellagic acid 

102390018 

-10.3/-10.3 

(0.055/0.055) 

-9.7/-9.9 

(0.145/0.105) 

-9.5/-10.3 

(0.201/0.055) 

-10.8/-10.9 

(0.024/0.021) 

-10.9/-10.6 

(0.021/0.034) 

-/-10.1 

(-/0.076) 

As one can see from the table, almost all the listed ellagosides show theoretical ability to 

bind to human metapneumovirus DNA with submicromolar affinities. 

4. Discussion 

Ellagic acid derivatives have demonstrated their possibility to bind to RNA-dependent 

RNA-polymerase capping domain with submicromolar affinity in the currrent docking 

study. Hence, these compounds should be tested as possible inhibitors of 

metapneumovirus activity and  valuable pharmacological agents. 

The ellagic acid glycosides are widely distributed among plants. Particularly, they are 

common for Rosaceae family. For example, Geum rivale and Geum urbanum contain 

ellagic acid and rare ellagic acid sulphate derivatives (3,3′-dimethoxy-4-sulphoxyellagic 

acid potassium salt and 3,3′,4′-trimethoxy-4-sulphoxyellagic acid potassium salt) [14,15] . 

Other genera of Rosaceae containing ellagosides, ellagitannins and free ellagic acid are 
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Filipendula [16], Alchemilla [17], Potentilla [18,19], Sanguisorba [20,21], Rubus [22,23], 

Fragaria [24], Rosa [25].    

Eschweilenols A, B and C are ellagic acid derivatives isolated from the bark of 

Eschweilera coriacea [26], a plant from Suriname rainforest belonging to the family 

Lecythidaceae. According to the literature, Eschweilenol C is a potent anti-fungal and anti-

inflammatory substance present also in Terminalia fagifolia and Terminalia bentzoë, species 

of Combretaceae family from Brazilian dry forest [27,28]. 

Pharmacological effects of ellagic acid and its derivatives such as ellagosides and 

ellagitannins include anti-atherogenic, antioxidant and free radical-scavenging actions 

[29–33]. Beside that, they displayed antifungal activity [34,35],  antimicrobial activity   

and antiviral activity as well. 

Antiviral activity of ellagic acid was demonstrated on several models. Bovine 

papillomavirus infection of C127 cells results in elevated genome instability, which can 

be significantly reduced by several antioxidants including ellagic acid [36]. Human 

papillomavirus, an oncogenic virus with DNA genome, is also sensitive to ellagic acid-

containing complex therapy in in vivo clinical studies of infected women [37]. Another 

clinical study in humans (men) infected by papillomavirus reflected that combination of 

ellagic acid with Annona muricata extract is effective against viral replication, 

significantly decreasing the content of virions of high-risk papillomaviruses  in the 

seminal fluid [38]. Human polyomaviruses BK and JC are the representatives of 

Papovaviridae family usually causing mild illness in children [39]. Their replication can 

be attenuated by ellagic acid derivatives as well [40]. A screening study of antiviral 

activity of chebulagic acid and punicalagin, the derivatives of ellagic acid, showed their 

high potency against human cytomegalovirus (HCMV), hepatitis C virus (HCV), dengue 

virus (DENV), measles virus (MV), and respiratory syncytial virus (RSV) [41]. 

An experimental work that can be regarded as the closest to the current study was 

carried out on HeLa cells infected by human rhinoviruses 2,3 and 4. Human 

rhinoviruses have non-segmented RNA genomes, and their replication is mediated by 

RNA-dependent RNA-polymerase. According to IC50 values, the inhibiting potency of 

ellagic acid extracted from Lagerstroemia speciosa was 1.8, 2.3 and 2.2. times higher 

against HRV-2, HRV-3 and HRV-4, respectively, than that of ribavirin, and continuous 

presence of ellagic acid during the infection decreased viral replication by 70% [42]. 

Meanwhile, ribavirin is quite a strong antiviral medication with serious adverse effects 

[43,44], and its administration during mild infections caused by rhinovirus, respiratory 

syncitial virus and metapneumovirus, seems to be excessive. 

Thus, the experimental background showing prospects of clinical application of ellagic 

acid and its derivatives is quite convincing. Our study demonstrates the possibility of 

effective use of ellagic acid derivatives against yet another viral infection, that deserves 

experimental validation. 

5. Conclusions 

Thus, we have demonstrated that the derivatives of ellagic acid deserve attention as 

possible inhibitors of human metapneumovirus RNA-dependent RNA-polymerase. The 

statistics of docking results was reproduced on several crystal structures of the enzymes, 

providing reliable information on the probability of strong binding to the enzyme. Since 

ellagic acid is a compound with low toxicity, its derivatives could be used as 

medications against common cold in children after experimental validation of their 

properties as antiviral substances. 
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