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ABSTRACT

Viruses are the most infectious agents which are found virtually in all life forms, like all other organisms, human
raceisalso vulnerableto get infected by viruses. Viruses are potential in spreading catastrophic epidemics through
their pathogenicity to the entire human race. Researchers nowadays are afraid of a major outbreak of baneful and
indocile viral diseases which can spread through different modes. In this article, we had selected five such dreadful
viruses; Junin, Hanta, Dengue, Marburg and Ebola along with 50 known bioactive components under our study.
This study is an effort in discovering effective bioactive components from the list of selected bioactive components to
inhibit the activity against these viruses by means of in silico analysis. Molecular docking studies were performed
using iIGEMDOCK module software. All the selected components from the list were docked with the specific protein
binding sites of the viruses. According to the iIGEMDOCK software palmatine (-103.076 kcal/mol), delphinidin
chloride (-109.187 kcal/mal), squalene (-109.975 kcal/mol) and marmin (-91.84 kcal/mol, 98.74 kcal/mol) shows
highest binding energy, whereas d-limonene and allicin shows minimum binding energy against binding sites.
Further in vitro and in vivo analysis of these compounds against these protein viruses will lead a new pathway to
drug discovery.
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INTRODUCTION

A virus is a small infectious agent that possesesdmut not all qualities of living organism. Thase said to be
“Organism at the edge of life”. Viruses are capaibl infect all types of life forms, from fauna afhora to micro
organism [1]. They are found in almost every estay on Earth and are said to be most abundantdfpe
biological entity [2, 3]. Spreading of virus caa bf many ways, viruses affecting plants spreadutin plant and
some insects. Viruses in animals can be carriedi®ydsucking insects or through animals which astvectors.
Virus particles are composed of three main impadrfarts of their existence, one is genetic matexiather is
protein coats for its protection and at last isetoped for protecting protein outside the in unfabe condition.
Viruses can exist in different shapes ranging fgimple to icosahedral or more complex. Virulers¢hie property
of the virus to cause disease and most virus diseesause death of the host organism. In histogyetls an
evidence for number of epidemics and pandemicsechdse to viral outbreaks. Our world had lost il of
lives due to viral epidemics. To suppress thevigtof virus infection our body builds up an immaunesponse that
usually eliminates the infecting virus. But not gvéime our immune system figures out the immungpomse
against viruses. Sometimes viruses may play miag plots against our immunity and outbreak tesistant
wall and cause baneful disease.
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To antagonize this problem several vaccines had Hegeloped against a range of viruses. Meratyesueiruses
are so potent that there is no effectual vaccinelgeeloped against them. Hence there is a r@eatkfv drugs and
approaches to fight the aliveness threatened bgrakvaccines and computer aided drug design isabrtbe
mighty tools for attaining novel drugs which praotéarget or gene targets of pathogenic virusesrélare several
viruses which can cause harm in a prominent wayr. irksilico study of the potency of selected phytoconstituents,
we have selected five deathly viruses via HantainJuiDengue, Marburg and Ebola virus.

Hanta virus belongs to Bunyaviridae family, its rai® derived from the Hanta river of South Koréa, tegion said
to be affected first. The virus is enveloped aodtains negative sense, single-stranded RNA. Hania produces
fatal disease in human such as Hanta virus hengiohaver with renal syndrome (HFRS) and Hanta siru
pulmonary syndrome (HPS). The vectors for Hantasvare rodents. Till now there are more than 2ntifled
strains of the Hanta virus. However, no Hanta viraiscine has been approved for purpose in the d$arvaccine
won the widespread acceptance. The work for deumioeffective and safe vaccine is still going 8h [Another
deathly virus on the list is Junin virus, whichdoays to Arenaviridae family. It causes Argentinenberhagic fever
(AHF), it is spread through rodents. Candid 1 vaecivas developed against it by US Army medical aede
institute. Next virus to target is dengue virdsbelongs to Flaviviridae family and is mosquitorbe viral disease.
According to World Health Organization (WHO) “Ov2s5 billion people-over 40% of the world’s poputati are
now at risk from dengue”. It is disseminated by Aedes aegypti mosquito, a female mosquito, which when bites
and infected human become carrier for Dengue \ang serve as virus reservoir to uninfected humdndndia,
total drug market affected by this disease, appnatkely 27.4 million USD economic burdens faced @ngue [4].
Till date, there is no specific treatment presentdengue/severe Dengue; it can be treated ingHg stages [5].

Marburg virus is also a deadly virus which belotgdg-iloviridae family and its name was derived fréfarburg

city (Germany). It contains single - stranded Rignome. Marburg virus causes fatal disease in huand non
human primates and cause viral hemorrhagic felteis transmitted by direct contact with the blodady fluids

and tissues of infected persons and dead infagilddanimals, however no vaccines have been yptaed for

use. Last virus from our list is from the sameifgme. Filoviridae family and it is Ebola virusEbola and Marburg
are closely related viruses; Ebola virus createereeand even fatal illness in humans. It wag fiiscovered in
1976 in South Africa near Ebola river [6]. It imismitted through the same route as mentioneM#&oburg virus.

It causes hemorrhagic fever to infected body; tiviss does not spread through air, water or fodeer& is no yet
authorized vaccine or medication for Ebola and Meghj7].

In this paper we tried to target the selected @susom “chosen bioactive components”. The confioméstigation
conducts the binding of selected protein sites Wwhptay an important part in ruling the pathogeniaf these
viruses with herbal bioactive compounds. Now a sl@gmputer aided drug designing play a very immbntale in
the selection of effective drug or combinationwbtor more drugs. It is a potent tool for introghgcnovel drugs
against specific targets. The technique is moleaoaking and it is a vital tool in structural mol#ar biology and
computer aided drug designing. For the prophechinding affinity of protein and compound scoringnétion is
used. We had usaéGemdock, a structure-based virtual screening fraonewut of the many docking programs
available. The docking and screening tool®@émdock is Gemdock which is studied for virtualeseing and post
screening analysis. It also provides visualizatibthe protein-compound interaction profiles oflhggen-bonding
(H), Vander Waals (V) interaction and electrostdticce (E) and along with that it also depicts therarchical
clustering dendogram of compounds which are neefedpost-screening analysis [8,9]. However, other
experimental studies via vitro andin vivo are required to confirm.

EXPERIMENTAL SECTION
Protein of concern
The crystal structures of protein for the selectgdses were downloaded as PDB files from RSCB ginotata

bank and they all were then evaluated through Rharairan plot examined via PROCHECK from EBI seteer
inspect the superiority of the target protein gtie.
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S.No. | VirusName | Protein PDB- ID
1 Junin virus PDBID-4K7E
2 Hanta virus PDBID-3LYF
3 Dengue viru PDBID-3L6F
4 Marburg virus PDBID-4GH9
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Figure 1: Ramachandran plots as showing the stability of all predicted model (targeted proteins) (A) Junin virus (B) Hanta virus (C)
Dengue virus (D) Marburg virusand (E) Ebola virus, which are generated by PROCHECK softwar e

Ligand molecules chosen for docking

A total of 50 bioactive compounds were isolatedrfrbigh altitude medicinal plants and selected fadyg on the
basis of previous literature. Structures of all bieactive compounds were downloaded from ZINC AGQVIOL-2
format (Chemical structure and Zinc id of all 50mg@onents are in table 1).

Table 1: All 50 phytoactive componentswith chemical structure and zincid (Adapted from Zinc AC data base)

SN. Componentsname Zincid Structure
W\N/M\/N/VE
. . \\
1. | Caffeine zinc_1084 A 1y
|
2. Eugenol zinc_1411 T
3. Gallic acid zinc_1504 U\ /;;L\
T aH
aH
4. Skimmianine zinc_35525 \
C\\\v/j\ /,/\\ !
. I 1 >
5. Bergapten zinc_57731 NP NPT 4
CMe
PR
6. Chromone zinc_57736 K ‘\/‘
I
HO a a
7. Esculetin zinc_57908 m
HO /
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. . N
8. Coumarin zinc_74709 l u J
\\\// \/

H

N
9. Indole-3-carbinol zinc_158743 /

OH
10. Palmatine zinc_608233
11. Malvidin zinc_897714
12. Pterostilbene zinc_899213
13. | d-Limonene zinc_967513
14. | Citral zinc_1529208
15. | Geraniol zinc_1529210
16. | Capsaicin zinc_1530575
17. | Allicin zinc_1530846
18. Berlambine zinc_1604019
19. | Flavylium zinc_1670024
/—/N:C:S
20. | Sulforaphane zinc_255713 Vand
Me »b\\o
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21. | Delphinidin chloride zinc_3777403 "“va”ixlfi\/[\
T
v,
22. | Berberine chloride zinc_3779067 ~
- N
HSNJCUUV
23. | Glutathione zinc_3830891 f} 5
o}
Py
. . = IS
24. | Anthraquinone zinc_3847491 xw
-
25. Phytol zinc_3861087 ’é
//T\ -
26. | Quercetin zinc_38696845 ”\TA\T”\‘L\VU
L L
27. | Damnacanthal zinc_3872206 Corrr
S
28. | Ellagic acid zinc_3872446)
29. | Strophanthidin zinc_3875425
30. | Andrographolide zinc_3881796
31. | Petunidin zinc_3954302,
32. | beta-Sitosterol zinc_3978429
33. | Cedrol zinc_3978625
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34. Betulin zinc_3978650
35. Ursolic acid zinc_3978827
36. | Lupeol zinc_4081455
37. | beta-Sitosterol zinc_4095717
-
38. | Docosahexaenoic Acid zinc_4474564 g
39. | Methyl linoleate zinc_4501378 _\ﬁ}
PNy Me
40. | 3,5-dihydroxy-6-methyl-2H-pyran-4(3H)-ong  zinc_5716@ 0P TJ:C
M A~
\\
41. | Bergaptol zinc_5842977 ﬂ\/j\ I\//
T
0]
42. | Palmitic acid zinc_6072466 e
TN
. o Ny R e
43. Dehydrocostus lactone zinc_6361655 ( A V4 I
ook,
44. | Phytosterol zinc_6393492
45. | Oleic acid zinc_6845860 Hﬂﬁ/i\ﬁﬁﬁL
46. | Squalene zinc_6845904 e
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=
=
47. Docosanol zinc_6920384 ﬁﬂ*ﬂ
H
[‘/_/y
Me H
~i 0
48. | Costunolide zinc_13585362 ©
IR
Ve CHa
<+
49. | Marmin zinc_14587259 .
50. | 1-(3-Hydroxypropyl)-2-pyrrolidone zinc_14806511
&

Molecular Docking

For dockingiGemdock software is employed,ii@emdock application first we have to select tharig or several
ligands at a time and then protein binding sitetOé4l screening procedure i@emdock consists of four main steps;
target protein preparation, compound library, dogkiand post-screening analysis [9]. After dockirgy i
accomplished the software generates protein-cormpouaraction profile and ranks the compounds atiogrtheir
pharmacological energies. The pharmacologicalisgatepends on dock energy of GEMDOCK, pharma scofe
electrostatic force, hydrogen bond and Vander Wamégaction. The binding energy depicts how veeligand
binds to the target protein and the software alstily the image for visualization of pharmacologicéeractions
[10]. .

RESULTSAND DISCUSSION

The overall objective of this work was to seleat thest suited bioactive compound which can get elbakith
selected virus protein from the list of 50 bioaetigompounds. The docking was performed with tHe bé
iIGEMDOCK by calculating their binding energy in them of Vander Waals energy, electrostatic enenggt a
hydrogen bondingiGEMDOCK is a tool which can allow a better and titgrpoint for deducing pharmacological
interaction which further results in distinguishiagnew novel and potentially active compounds fapacific
protein, responsible for causing diseases. Thatubkical clustering dendogram [Fig. 2 (A, B, C, md&E)] shows
the post screening analysis module. The summarydadking results between targeted proteins and
phytocomponents was shown in table 2, 3, 4, 5 and@& highest binding energy of receptor - ligameractions
supports the fitting of the drug to the target roales. It can be calculated that accordingiGEMDOCK
palmatine, delphinidine, squalene and marmine sbdwest binding results in 4K7E, 3LYF, 3L6P, 4GH% £18B
[Fig. 3 (A, B, C, D and E)] proteins of Junin, HapnDengue, Marburg and Ebola virus. Lesser theggne¢he
greater will be accepted of the chemical as a drligus study reports that the compounds havingdsighinding
energy are very effective in halting the undeseadffects of selected viruses and these bioactiwgpounds can be
further used for analyzinign vivo potency of these bioactive compounds in the chfigese viruses.
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(A) ®)

Figure2: Figure2indicatesthe hierarchical clustering dendogram for (A) Junin virus (B) Hanta virus (C) Denguevirus (D) Marburg
virusand (E) Ebola virus, show the post screening analysis module
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Table2: Resultsof docking between different ligandsand targeted protein in the form of total binding energy for Junin virus

SN Compound Energy VDW H Bond Elec
1 4K 7E-zinc_608233-0.pdb -103.076 | -103.076 0 0
2. | 4K7E-zinc_14587259-1.pd -100.804 -88.2386 -12.5654 0
3. 4K7E-zinc_897714-0.pdb -100.639 -83.4985 -17.1458 0
4. | 4K7E-zinc_377740-1.pdt | -98.609¢ | -86.196¢ | -12.413: 0
5. | 4K7E-zinc_3869685-1.pdb -97.5321 -79.83[75 -17.6946 O
6. 4K7E-zinc_3881796-1.pdb -96.7628 -76.1447 -20.6181 0
7. | 4K7E-zinc_3779067-0.pdb -96.6483 -94.73p1 -1.90919 0
8. | 4K7E-zinc_3954302-1.pdb -95.4493  -84.2979 -11.1514 0
9. | 4K7E-zinc_3861087-1.pdb -95.0991 -84.34p4 -10.7%87 0
10. | 4K7E-zinc_387244-1.pdk | -95.066¢ | -76.895¢ | -18.17: 0
11. | 4K7E-zinc_160401-1.pdk -94.757" | -91.486° | -3.2709¢ 0
12. | 4K7E-zinc_6845904-0.pdb -93.0099  -93.0009 0 0
13. | 4K7E-zinc_3978650-1.pdb -91.8426 -82.46[12 -9.38142 0
14. | 4K7E-zinc_3830891-1.pdb -91.5396  -68.08p9 -21.8591.59399
15. | 4K7E-zinc_4095717-0.pdb -91.2038  -88.70838 -2.9 0
16. | 4K7E-zinc_397842-1.pdk | -89.903" | -86.403 -3.5 0
17. | 4K7E-zinc_387220-0.pdk -89.737° | -76.737" -13 0

18. | 4K7E-zinc_35525-1.pdb -89.4069 -76.3915 -13.0154 0
19. | 4K7E-zinc_1530575-0.pdb -88.589  -70.72P3  -17.8667 0
20. | 4K7E-zinc_3875425-1.pdb -86.6715 -63.20p4 -23.4661 O

21. | 4K7E-zinc_6393492-0.pdb -85.9012  -83.40{12 -2.5 0

22. | AK7E-zinc_89921-1.pdk -85.824¢ | -76.466: | -9.3582 0

23. | 4K7E-zinc_692038-1.pdk -83.67¢ | -77.700: | -5.9737¢ 0

24. | 4K7E-zinc_3978827-0.pdb -82.9403  -75.69B3 -7.24696 O

25. | 4K7E-zinc_6845860-0.pdb -82.3679 -79.01B7 -3.35425 0

26. | 4K7E-zinc_5842977-1.pdb -80.7692 -60.8083 -19.9659 O

27. | 4K7E-zinc_4081455-0.pdb -78.9964  -76.4964 -2.5 0
28. | 4K7E-zinc_167002-0.pdk -78.694¢ | -75.194¢ -3.8 0

29. | 4K7E-zinc_6072466-1.pdb -78.4571 -73.40p6  -5.04753 O

30. | 4K7E-zinc_4474564-0.pdb -77.5369 -70.86[L7 -6.67517 O

31. | 4K7E-zinc_4501378-1.pdb -77.088  -63.78p8 -13.3022 0
32. | 4K7E-zinc_3847491-1.pdb -74.8639  -71.36B39 -3.9 0
33. | 4K7E-zinc_57731-1.pdb -74.5465 -69.7611 -4.78542 0
34. | 4K7E-zinc_636165-0.pdk -69.936! | -65.087! | -4.8489 0

35. | 4K7E-zinc_1084-0.pdb -69.8568  -60.1453  -9.71Q95 0
36. | 4K7E-zinc_13585362-1.pdlh  -69.8306 -66.3762 -3.45437 0

37. | 4K7E-zinc_57908-1.pdb -66.2146  -45.25P8 -20.9618 0
38. | 4K7E-zinc_1504-1.pdb -65.5478  -46.5732 -18.97146 0
39. | 4K7E-zinc_158743-1.pdb -64.5017 -43.14B3 -21.3%84 0
40. | 4K7E-zinc_3978625-0.pdb -62.0425 -55.6884 -6.35415 O

41. | 4K7E-zinc_1411-1.pdb -61.1266  -49.1266 -12 0

42. | 4K7E-zinc_5766182-1.pdb -61.0302  -49.32B5 -11.7067 O

43. | 4K7E-zinc_1529210-0.pdb -60.9937 -46.3445 -14.6492 O

44. | 4K7E-zinc_57736-1.pdb -60.0027  -57.5182 -2.48447 0
45. | 4K7E-zinc_74709-1.pdb -59.6884 -51.0744 -8.61398 0
46. | 4K7E-zinc_14806511-0.pd -58.5342 -38.7645 -19.7697 O

47. | 4K7E-zinc_1529208-1.pdb -58.28% -55.785 -2.9 0

48. | 4K7E-zinc_2557133-0.pdb -51.3285 -46.186  -5.14254 0
49. | 4K7E-zinc_1530846-1.pdb -50.0909 -44.2848 -5.80612 O

50. | 4K7E-zinc_967513-0.pdb -49.9425  -49.94P5 0 0
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Table 3: Resultsof docking between different ligandsand targeted protein in theform of total binding energy for Hanta virus

SN Compound Energy VDW HBond Elec

1 3LYF_zinc 3777403-0.pdb | -109.187 | -79.7387 | -29.448 0

2. | 3LYF_zinc_3869685-0.pdb -106.678 -83.39p8 -23.2784 0

3. | 3LYF_zinc_3875425-0.pdb -106.144 -74.8889 -31.2552 0

4. | 3LYF_zinc_397882-0.pdt | -103.19: | -90.909: | -10.287! | -1.9955:
5. | 3LYF_zinc_3954302-0.pdb -101.967 -74.12p7 -27.8372 0

6. | 3LYF_zinc_897714-1.pdb -101.497 -80.9183 -20.5791 0
7. | 3LYF_zinc_3978650-1.pdb -100.196 -87.23B8 -12.9625 O

8. | 3LYF_zinc_3881796-1.pdb -100.042 -70.63[5 -29.4045 O

9. | 3LYF zinc_14587259-0.pdh -97.8974 -82.3288 -15.5686 0

10 | 3LYF_zinc_377906-1.pdk -96.48. | -86.984¢ | -9.4964. 0

11 | 3LYF zinc_160401-1.pdk -95.934! | -87.465¢ | -8.4687: 0

12. | 3LYF_zinc_4095717-1.pdb -95.5254 -87.9867 -7.5387 0
13. | 3LYF_zinc_6393492-0.pdb -95.371 -88.4798 -6.89121 0

14. | 3LYF_zinc_3872206-1.pdb| -95.0924 -78.66p8 -16.4256 0
15. | 3LYF _zinc_3830891-1pdb| -94.4141 -57.39B9  -31p 52616

16 | 3LYF zinc_387244-0.pdt | -94.411 | -46.10: | -48.310° 0
17. | 3LYF zinc_60823-0.pdl | -93.480( | -79.477: | -14.003 0
18. | 3LYF_zinc_4081455-O.pdb| -91.7321 -85.73p1 6 0
19. | 3LYF_zinc_3978429-0.pdb| -89.6376 -84.63[6 5 0
20. | 3LYF zinc_899213-1pdb | -89.5971 -68.30p7 -21.2944 0
21. | 3LYF zinc_6845860-0.pdb| -88.0783 -72.0048 -13.8608.21269
22 | 3LYF_zinc_684590-0.pdt_| -87.265: | -87.265« 0 0
23| 3LYF zinc_153057-0.pdf | -86.02; | -72.765. | -13.261¢ 0
24. | 3LYF zinc_6920384-1pdb| -84.8767 -73.30p8 -11.5669 0
25. | BLYF_zinc_4474564-1pdb| -84.4705 -79.47p5 5 0
26. | 3LYF_zinc_35525-0.pdb -83.8364 -62.4809 -21.3555 0
27. | 3LYF zinc_3861087-O.pdb| -82.9856 -72.4856  -10.6 0
28 | 3LYF_zinc_636165:0.pdt | -82.183( | -69.86 | -12.310t 0

29. | 3LYF_zinc_13585362-1.pd  -80.4271 -62.66[15 -17.7656 O

30. | BLYF _zinc_6072466-0.pdb| -80.3819 -63.7959 -13.887-2.69826

31. | 3BLYF zinc_5842977-0.pdb| -79.4878 -55.03p9 -24.4479 0
6
A

32. | 3LYF_zinc_4501378-L.pdb| -79.2776 -66.4074 -12.8{02 0
33. | 3LYF zinc_3847491-0.pdb| -78.1054 -67.73p7 -10.3¢87 0

34 | 3LYF_zinc_5773-1.pdk 77.867 | -57.03. | -20.83¢ 0

35. | 3LYF_zinc_1504-1.pdb 73459 441735 26541 -0
36. | 3LYF_zinc_57908-0.pdb 70.2135  51.1755 -19.088 0
37. | 3LYF_zinc_1670024-0.pdb| -70.1014 -70.10[4 0 0
38. | 3LYF _zinc_1411-0.pdb 69.1971  -52.9951 -16.2023 0
39. | 3LYF_zinc_1084-0.pdb 68.7420  -51.29%4 -17.4475 0
40. | 3LYF_zinc_158743-1.pdb -66.048  -49.2665 -16.7815 0
41. | 3LYF zinc_3978625-0.pdb| -64.2687 -53.7687 _ -10.6 0
42. | 3LYF zinc_14806511-1.pd  -63.673L -42.9568 -20.7173 0

43. | 3LYF_zinc_74709-0.pdb 615788 -48.4643 -13.1145 0
44, | 3LYF_zinc_57736-1.pdb 61.4328  -50.93%8 _ -10.5 0
45. | 3LYF zinc_1529208-1.pdb| -60.5176 -50.0178 -10.4998 0

46. | 3LYF zinc_5766182-0.pdb| -59.9595 -43.50P3 -16.4572 0

47. | 3LYF zinc_1529210-0.pdb| -59.2568 -48.7568 _ -10.6 0
48. | 3LYF zinc_2557133-0.pdb| -59.1413 -41.8016 -17.3397 0

49. | 3LYF zinc_1530846-1.pdb| -52.2293 417203 -105 0
50. | 3LYF_zinc_967513-1pdb | -47.5645 -47.5645 0 0
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Table4: Resultsof docking between different ligands and targeted protein in theform of total binding energy for Dengue

SN Compound Energy VDW HBond Elec

1 3L6P-zinc_6845904-1.pdb | -109.975 | -109.975 0 0

2. | 3L6P-zinc_897714-1.pdb -107.966  -74.01p6  -33.9532 0
3. | 3L6P-zinc_3830891-1.pdb -104.78  -75.11P2 -28.8944.723734
4. | 3L6P-zinc_395430-1.pdt | -102.15! | -85.412: | -16.742! 0

5. | 3L6P-zinc_3777403-0.pdb| -100.737 -73.3014 -27.4P53 0

6. | 3L6P-zinc_3881796-1.pdb| -98.3785 -80.0338 -18.3447 0

7. | 3L6P-zinc_1604019-1.pdb| -96.3379 -76.9154 -19.4P25 0

8. | 3L6P-zinc_14587259-1.pdb -95.9709 -84.0066 -11.9543 O

9. | 3L6P-zinc_3875425-1.pdb| -93.9083 -77.2744 -16.6809 0

10 | 3L6F-zinc_386108-0.pdk | -93.318¢ | -88.318t¢ -5 0

11 | 3L6F-zinc_386968-1.pdt | -93.237: | -71.872! | -21.364t 0

12. | 3L6P-zinc_3978650-1.pdb| -92.3163 -85.96833 -6.35803 0

13. | 3L6P-zinc_899213-1.pdb -91.956 -86.7063 -5.24925 0
14. | 3L6P-zinc_35525-0.pdb -91.6471 -72.00f6 -19.6395 0
15. | 3L6P-zinc_3978429-0.pdb| -90.8631 -82.2185 -8.64#61 0

16 | 3L6F-zinc_387244-1.pdk -90.55¢ | -59.898¢ | -30.659: 0

17 | 3L6F-zinc_639349-0.pdt | -89.216¢ | -84.929 | -4.2872: 0

18. | 3L6P-zinc_3978827-1.pdb -88.6748 -81.834 -6 -0.840
19. | 3L6P-zinc_4474564-1.pdb -87.6791 -78.2426 -9.18220.254219
4
B

20. | 3L6P-zinc_1530575-1.pdb -87.49( -70.3483 -17.1421 O
21. | 3L6P-zinc_4095717-0.pdb -86.55. -84.043 -2.5 0

22 | 3L6F-zinc_692038-1.pdk | -85.904« | -83.748¢ | -2.1555: 0

23 | 3L6F-zinc_60823-0.pdk -84.912¢ | -80.531: | -4.3815¢ 0

24. | 3L6P-zinc_5842977-1.pdb -84.0096 -61.5365 -22.4y31 0

25. | 3L6P-zinc_3779067-0.pdb -83.9563 -81.7849 -2.17136 0

26. | 3L6P-zinc_3872206-0.pdb -82.4625 -68.1499 -14.3]126 O

27. | 3L6P-zinc_4501378-1.pdb -82.3719  -77.445  -4.93286 0
28 | 3L6F-zinc_408145-1.pdk | -80.990¢ | -74.990¢ -6 0

29. | 3L6P-zinc_6072466-0.pdb -78.9344 -71.4148 -8.02]18.501572
30. | 3L6P-zinc_57731-1.pdb -78.2697  -64.35p4 -13.9133 0
31. | 3L6P-zinc_1504-1.pdb -78.2391  -45.2981  -32.946 0
32. | 3L6P-zinc_6361655-1.pdb -76.57Q7  -67.191  -9.37968 0
33. | 3L6P-zinc_13585362-0.pdb -75.8918 -65.536  -10.3558 0

34 | 3L6F-zinc_384749-1.pdt | -74.994: | -68.994: -6 0

35. | 3L6P-zinc_57908-1.pdb -74.2143  -55.2Q3  -19.0113 0
36. | 3L6P-zinc_6845860-0.pdb -73.6165 -70.2934 -3.32812 0

37. | 3L6P-zinc_1670024-1.pdb -70.76Q09 -67.2723 -3.48858 0

38. | 3L6P-zinc_158743-1.pdb -70.2948 -50.43(75 -19.8%73 0
39. | 3L6P-zinc_1084-0.pdb -70.0683  -50.822  -19.2463 0
40. | 3L6P-zinc_1411-0.pdb -68.6456  -57.6456 -11 0

41. | 3L6P-zinc_1529208-0.pdb -65.484 -54.984 -10.p 0
42. | 3L6P-zinc_14806511-1.pdb  -64.3948 -48.1651 -16.2R97 O

43. | 3L6P-zinc_74709-0.pdb -64.0189  -45.527  -18.4919 0
44. | 3L6P-zinc_5766182-1.pdb -63.4517  -37.735  -25.7167 0
45. | 3L6P-zinc_3978625-0.pdb -63.2705 -51.2787 -11.9918 0

46. | 3L6P-zinc_1529210-0.pdb -62.4284 -53.5336  -8.89477 O

47. | 3L6P-zinc_57736-1.pdb -60.037 -49.537 -10.5 0

48. | 3L6P-zinc_2557133-0.pdb -58.13717  -48.6377 -9.5 0
49. | 3L6P-zinc_1530846-1.pdb -55.3676  -44.9261 -10.4415 O

50. | 3L6P-zinc_967513-1.pdb -51.6224 -51.62Pp4 0 0
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Table5: Resultsof docking between different ligands and targeted protein in theform of total binding energy for Marburg virus

SN Compound Energy VDW HBond Elec

1. | 4GH9-zinc 14587259-0.pdb | -91.847 | -70.9375 | -20.9095 0

2. | 4GH9-zinc_1604019-1.pdb -89.8813  -73.625 -16.2623 0
3. | 4GH9-zinc_6845904-0.pdb -88.679 -88.679 0 0
4. | 4GH¢C-zinc_395430-1.pdk -86.191« | -62.191¢ -24 0

5. | 4GH9-zinc_3978827-1.pdb -84.6269 -74.4117 -10.2152 O

6. | 4GH9-zinc_608233-1.pdb -82.3532  -80.14p5 -2.20766 0
7. | 4GH9-zinc_3830891-0.pdb -81.7511 -67.4761 -13 A.27
8. | 4GH9-zinc_6845860-0.pdb -80.78Q09  -78.736  -1.798310.251485
9. | 4GH9-zinc_897714-0.pdb -80.5604 -61.6215 -18.9389 0
10. | 4GH¢S-zinc_447456-1.pdk -80.537! | -79.320: | -1.2172¢ 0

11. | 4GHS-zinc_692038-1.pdk -80.257¢ | -77.757¢ -2.5 0

12. | 4GH9-zinc_3869685-0.pdb -78.9627 -55.4133 -23.5494 0

13. | 4GH9-zinc_4095717-0.pdb -78.1395 -75.6395 -2.4 0
14. | 4GH9-zinc_3872446-0.pdb -77.6249 -54.1411 -23.4838 0

15. | 4GH9-zinc_899213-0.pdb -77.311 -75.297  -2.01403 0
16. | 4GH¢S-zinc_153057-0.pdk -76.950¢ | -58.390¢ | -18.559¢ 0

17 | 4GHCS-zinc_387542-1.pdk -76.821! | -54.429: | -22.392: 0

18. | 4GH9-zinc_3861087-1.pdb -76.6534 -73.1534 -3.4 0

19. | 4GH9-zinc_3978650-0.pdb -76.1614 -59.2872 -16.8Y42 O
20. | 4GH9-zinc_3777403-0.pdb -75.6874 -57.9141 -17.7y33 O

21. | 4GH9-zinc_3779067-1.pdb -75.4069 -66.8078 -8.5991 0
22. | AGH¢S-zinc_388179-0.pdt -75.251° | -64.751° -10.5 0
23. | 4GH¢S-zinc_450137-1.pdt -74.658. | -71.158: -3.5 0
24. | 4GH9-zinc_6072466-0.pdb -74.5185 -72.0185 -2.5 0
25. | 4GH9-zinc_4081455-0.pdb -73.9506  -71.4506 -2.5 0
26. | 4GH9-zinc_6393492-1.pdb -73.5916  -73.5976 0 0
27. | 4GH9-zinc_3978429-0.pdb -73.58p  -71.94D6  -1.64442 0
28. | AGH¢-zinc_387220-1.pdt -73.0927 | -62.215{ | -10.87: 0
29. | 4GH9-zinc_35525-0.pdb -71.1986  -58.296  -12.9026 0
30. | 4GH9-zinc_1670024-1.pdb -66.6088  -63.1088 -3.5 0
31. | 4GH9-zinc_1411-1.pdb -64.2581  -48.407  -15.8511 0
32. | 4GH9-zinc_57908-1.pdb -63.0969 -45.05p2  -18.0377 0
33. | 4GH9-zinc_5842977-1.pdb -62.3631 -54.76P4 -7.60p73 O
34. | 4AGH¢-zinc_5773-0.pdt -62.078¢ | -45.250° | -16.828: 0
35. | 4GH9-zinc_1504-1.pdb -61.2428 -38.2328 -23.01 0
36. | 4GH9-zinc_158743-0.pdb -60.1285 -41.431  -18.6975 0
37. | 4GH9-zinc_3847491-1.pdb -58.534 -55.034 -3.5 0
38. | 4GH9-zinc_6361655-1.pdb -58.5174 -58.5174 0 0
39. | 4GH9-zinc_1084-0.pdb -58.4323 -49.0594 -9.37292 0
40. | 4GH9-zinc_13585362-0.pdy  -57.7311 -44.7568 -12.9y43 0
41. | 4GH9-zinc_74709-0.pdb -56.2403  -48.2882  -7.95211 0
42. | 4GH9-zinc_2557133-0.pdb -55.4697 -37.8557 -17.614 0
43. | 4GH9-zinc_5766182-1.pdb -55.3483 -36.7242 -18.6241 O
44. | 4GH9-zinc_14806511-1.pdy  -54.6413 -47.6879 -6.95839 0
45. | 4GH9-zinc_1529208-0.pdb -53.2157 -50.6551 -2.56p59 0
46. | 4GH9-zinc_3978625-1.pdb -52.6161  -44.9077 -7.70844 O
47. | 4GH9-zinc_1529210-0.pdb -52.3723  -44.0682 -8.30415 O
48. | 4GH9-zinc_57736-0.pdb -50.9547 -42.49B2 -8.46152 0
49. | 4GH9-zinc_967513-0.pdb -45.24Q1  -45.24p01 0 0
50. | 4GH9-zinc_1530846-0.pdb -41.9469 -39.0265 -2.92p37 0
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Table6: Resultsof docking between different ligandsand targeted protein in the form of total binding energy for Ebola

SN Compound Energy VDW HBond Elec

1 218B_zinc_14587259-0.pdb | -98.7443 | -80.971 | -17.7733 0

2. | 218B_zinc_3954302-1.pdb -94.9113 -77.24f8 -17.6635 0

3. | 2I18B_zinc_3869685-1.pdb -94.3705 -68.4648 -25.9057 0

4. | 218B_zinc_160401-0.pdk -93.828. | -89.582t | -4.2457: 0

5. | 218B_zinc_3777403-1.pdb -93.76Q7 -76.6086 -17.1521 O

6. | 218B_zinc_6845904-1.pdb -92.5827 -92.58p7 0 0
7. | 218B_zinc_3779067-0.pdb -91.6882 -87.4968 -4.19138 0

8. | 218B_zinc_897714-0.pdb -88.1091  -78.931  -9.178p9 0
9. | 2I18B_zinc_608233-1.pdb -86.614 -85.7869 -0.827105 0
10 | 2I18B_zinc_383088-0.pdk -85.890: | -54.106: | -31.78¢ 0

11 | 218B_zinc_388178-0.pdk -85.414" | -72.909: | -12.505! 0

12. | 218B_zinc_3978650-1.pdb -84.2864 -78.18p1 -6.1063 0
13. | 218B_zinc_6393492-1.pdb -82.8393 -80.3393 -2.5 0
14. | 218B_zinc_1530575-1.pdb -81.94 -77.2103  -4.72967 0
15. | 218B_zinc_6920384-1.pdb | -81.4375 -75.43[75 6 0
16 | 218B_zinc_408145-0.pdk -81.23. | -77.422° | -3.8083: 0

17 | 2I18B_zinc_397842-1.pdk -80.71¢ -78.21¢ -2.5 0

18. | 218B_zinc_3872446-0.pdb -80.5565 -48.91p4 -31.6371 O

19. | 218B_zinc_3861087-1.pdb -80.4972 -70.99[72 -9.5 0
20. | 218B_zinc_6845860-1.pdb -80.0832 -73.84p7 -5.109821.12368
21. | 218B_zinc_899213-0.pdb -79.7457 -74.1854  -5.560833 0
22 | 218B_zinc_409571-0.pdk -79.715" | -77.215 -2.5 0

23 | 2I18B_zinc_450137-0.pdk -78.722« | -71.826¢ | -6.8955:

o

24. | 2I18B_zinc_3978827-0.pdb | -77.9741 -72.888  -5.11911 0
25. | 2I18B_zinc_4474564-1.pdb | -74.7347 -64.3787 _ -10.361 0
26. | 2I18B_zinc_13585362-0.pdd __ -74.257 _-59.0965 -15.1605 0
27. | 2I18B_zinc_3872206-0.pdb | -73.6113 -57.4587  -16.1976 0
28 | 2I8B_zinc_387542-0.pdt | -73.502! | -62.298. | -11.204° 0
29. | 2I18B_zinc_3978625-0.pdb | -73.0231 -64.60p9 _ -8.42221 0
30. | 218B_zinc_57908-0.pdb 725458 52.1384  -20.41p4 0
31. | 218B_zinc_6361655-0.pdb | -70.1151 -56.261 _ -13.8541 0
32. | 218B_zinc_6072466-0.pdb | -69.4545 -58.5862  -10.8683 0
33. | 218B_zinc_5842977-L.pdb | -69.3816 -61.9381  -7.44849 0
34 | 2I18B_zinc_3552-1.pdk -69.343( | 64.815 | -4.5280! 0
35. | 218B_zinc_1670024-0.pdb | -69.2799  -69.2709 0 0
36. | 218B_zinc_3847491-0.pdb | -68.2784 -63.88P3 _ -4.3961 0
37. | 218B_zinc_1084-0.pdb 67.991 -60.990 7 0
38. | 218B_zinc_1504-0.pdb 67.436Q -52.8195 -14.61p7 0
39. | 218B_zinc_158743-0.pdb 66.7454 51478 -15.2716 0
40. | 218B_zinc_57731-0.pdb 655887 -64.8406  -0.739]17 0
41. | 218B_zinc_1411-0.pdb 652578 -56.7578 -85 0
42. | 218B_zinc_74709-1.pdb 64.303 50982  -13.341 0
43. | 218B_zinc_1529210-0.pdb | -63.3082 -51.9475 -11.3607 0
44| 218B_zinc_1529208-1.pdb | -62.0281 -53.64D4 _ -8.38774 0
45. | 218B_zinc_5766182-L.pdb | -60.5984 -48.59B4 12 0
46. | 218B_zinc_14806511-0.pdd  -57.10§3 -49.3211 _ -7.78519 0
47. | 218B_zinc_57736-0.pdb 57.0708 -53.5708 35 0
48. | 218B_zinc_2557133-L.pdb | -52.3247 -46.4999 -5.82785 0
49. | 218B_zinc_1530846-0.pdb |  -49.948  -47.58R6 _ -2.36536 0
50. | 2I8B_zinc_967513-1.pdb -48.1654 -48.16b4 0 0
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(A ®)

B

Figure 3: Docking results of (A) Junin virus (B) Hanta virus (C) Denguevirus (D) Marburg virusand (E) Ebola virus with
phytochemicals marmin, delphinidin chloride, squalene and palmatine shown similar resultsfor Marburg and Ebola respectively
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CONCLUSION

Now a day’s molecular docking play a key role irdarstanding drug receptor interaction, which furthelp in
designing novel, or potent inhibitors through dregeptor interaction mechanism. Till date, no antilceantiviral
drug or vaccine is available these viruses excapidigil against junin, with some side effects. him ppresent study,
we persuaded out docking studies on the 50 bicactwmpounds to different proteins or targets fee®ere viruses,
with the aim to propose such components which peesethe property to inhibit the activity of mengd life-
threatening viruses. Bioactive components such asmi, delphinidin chloride, squalene, palmatineveh
maximum binding energy whereas d-limonene andimlibowed minimum binding energy for selected \8sis
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