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ABSTRACT

Tuberculosis remains a deadly disease throughout worldwide and the emergence of Multidrug resistance makes us
an urgent need to find a therapeutic lead using bio-friendly shorter chain peptides. 200 peptide templates (di,
tri,tetra & penta peptide 50 each) were selected for rational drug design approach viz., Lipinski filters, Boman
index, molinspiration & Swiss dock procedure in which 1 amino acid was mandatory chosen from past literature
survey & the rest of combinations by trite and trial basis. Among the results obtained from Lipinski only 13
peptides, namely (Try-Asp, lle-Arg, Leu-Arg, Glu-Arg, Asp-Glu, Asp-Pro-Phe, Gly-Ala-Asp, Met-Asp-Val, Gly-Ala-
Leu-Asp, Pro-Gly-Asp-Ala, Gly-Ala-Leu-Arg-Ser, & Ala-Cys-Gly-Ser-Asp are predicted to be best outcome leads
against tuberculosis. Further among 13 leads subjected to Boman index calculations & molecular properties of
molinspiration, we found that 9 leads were considered as better targets (rejected leads : Pro-Gly-Asp-Ala, Gly-Ala-
Asp, Gly-Ala-Leu-Arg-Ser, Ala-Cys-Gly-Ser-Asp for both HGPRT enzyme and TLR-2 receptor. Among the 9 leads
subjected to docking against Hypoxanthine Guanine Phospho Ribosyl Transferase enzyme & Toll like receptor 2, we
found that dipeptide Glu-Arg (D-E) is considered to be the most potent therapeutic lead against HGPRT enzyme
with its full fitness energy as -395546 k.cal/mols and the dipeptide Asp-Glu (D-E) was found to be the most potent
therapeutic lead against TLR-2 receptor for TB with its full fitness energy as -978870 k.ca/mol respectively. Further
these dipeptide lead can be explored to test preclinical efficacy & comparison of therapeutic potency will be
validated through structure based drug design in near future.

Key words: Lipinski rule (ROS), Antimicrobial peptide(Bomamdex), Moleinspiration & Swiss docking.

INTRODUCTION

Tuberculosis (TB) poses a major worldwide publicaltre problenf!. The increasing prevalence of TB, the

emergence of multi-drug-resistant straindvbyfcobacterium tuberculosis and the devastating effect of co-infection

with HIV have highlighted the urgent need for netnategies and tools to control the disease. Thdadka TB
vaccine, the bacillus Calmette Guerin (BCG), isatiernuated strain of the closely related orgari$yoobacterium
bovis. Although widely used, its efficacy has been veayiable in clinical trials conducted in differgparts of the
world (Fine, 2001). A new vaccine and new drugsuagently needed to combat this devastating dis€hse

Rational drug designing is the discovery of thalleampound in the most difficult step
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Hypoxanthine-guanine phosphoribosyltransferase (RIGHs an enzyme encoded in humans byHIRRT1 gene.
HGPRT is a transferase that catalyzes conversiohypbxanthine to inosine monophosphate and guatiine
guanosine monophosphate. This reaction transfees Sfphosphoribosyl group from 5-phosphoribosyl 1-
pyrophosphate (PRPP) to the purine. HGPRT playan&al role in the generation of purine nucleotittesugh the
purine salvage pathwdy

Toll-like receptor 2 also known as TLR2 is a protdiat in humans is encoded by ffieR2 gene.TLR2 has also
been designated as CD282 (cluster of differentia®®2). TLR2 is one of the toll-like receptors gidys a role in
the immune system. TLR2 is a membrane proteincepter, which is expressed on the surface of cedells and
recognizes foreign substances and passes on ajapecgignals to the cells of the immune sysfém

TLRs mediate cellular activation by components gtabacteria and cooperate with other branches evirthate
immune system to effectively destroy mycobacteFiao critical effectors’ functions of the innate imme system
are phagocytosis and the activation of direct amitirobial pathways

Pathphysiology Droplet nuclei with bacilli are imdd, enter the lung, And deposit in alveoli. Madrages and T
lymphocytes act together to try to contain thedétitan by forming granulomas. In weaker immune systethe wall
loses integrity and the bacilli are able to escapspread to other alveoli or other ord3ns

MATERIALSAND METHODS

21. MATERIALS;

Computer configuration is performed in the HP cotapunaving Processor: - Intel ® core (TM) i3 CPU 13
@2.40GHz 2.40z. the Installed memory of the compisté€RAM):- 2.00 GB (1.86 GB usable). Type of thestem
is 32-bit operating system, x-64 based processtmnarpen or touch input is available for this digpl

2.2.METHODOLOGY :-

1. Rational drug design:-

The discovery of the lead compound in the mostdliff step. The discovery of phrmacophore folloaféer a series
of serial operation on the lead molecules. Optitora involves further structural manipulations ohet
pharmacophore, which is conjunction with physiaglamic measurement and biological tes{iNggarajan Ket al.,
2016). Lead to finding of the best compound fortipatar purpose. Often (quantitative) structure ivdigt
relationship also included.

Of course, the discovery of a new medicine is f&illaway from this stage; however, with the additof studies on
drug metabolism, and after the study of the mobkacmiechanism of action, the main work of the medicchemist
in the discovery of new therapeutic agent is cotepleNumber of approaches in rational drug deslgnmolecular
mechanism of drug action, Drug metabolizing enzyaeton upon the structure of to drug molecule, @ath
biochemistry and path physiology of the target alése

In the development of drug starting from compoustdsed in data banks. Structures, physicochemicadegties,
and biological activities are taken, a few are ek, through mentioned strategies are appliedalljjo200
combinations of dipeptides, tripeptide, tetrapemtigentapeptide has been subjected to Lipinski fithe selection
of amino acid in dipeptide is based on past liteegt with 1 amino acid as mandatory in combinatidth rest of
amino acid by hot & trial approachds

2. Lipinski rule; Lipinski's rule of five also known as the Pfeifferule of five or simply the Rule of five (RO5) is
a rule of thumb to evaluate drug likeness or detsnf a chemical compound with a certain pharmagigial or
biological activity has properties that would maka likely orally active drug in humans. The rulas formulated
by Christopher A. Lipinski in 1997, based on theetvation that most orally administered drugs elatively small
and moderately lipophilic molecules.

The rule describes molecular properties importangfdrug's pharmacokinetics in the human bodyudicg their

absorption, distribution, metabolism, and excre{thDME"). However, the rule does not predict itampound is
pharmacologically active.
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The rule is important to keep in mind during drugcdvery when a pharmacologically active lead $tmecis
optimized step-wise to increase the activity antediity of the compound as well as to ensure dikeg
physicochemical properties are maintained as destidy Lipinski's rule. Candidate drugs that comfoo the RO5
tend to have lower attrition rates during clinitréls and hence have an increased chance of reptte markef*
Lipinski's rule states that, in general, an oraltyive drug has no more than one violation of tiWing criteria:
No more than 5 hydrogen bond donors (the total rarnalb nitrogen—hydrogen and oxygen—hydrogen borids),
more than 10 hydrogen bond acceptors (all nitrageoxygen atoms), A molecular mass less than 5G0rda An
octanol-water partition coefficient log P not gexathan 5. During drug discovery, lipophilicity amdolecular
weight are often increased in order to improve dffanity and selectivity of the drug candidate. Herit is often
difficult to maintain drug-likeness (i.e., RO5 colimpce) during hit and lead optimization. Henceh#s been
proposed that members of screening libraries frohichv hits are discovered should be biased towaveedo
molecular weight and lipophilicity so that medidichemists will have an easier time in deliverir@imized drug
development candidates that are also drug-like celehe rule of five has been extended to the riteree (RO3)
for defining lead-like compounds.

3. Antimicrobial peptide database

This comprehensive database for antimicrobial plegtiis manually curated based on a set of dateetiah
criteria. There are 113 human host defense peptidHs active peptides from amphibians, 100 fisptides, 22
reptile peptides, 38 from birds, 465 from arthropoti36 from chelicerata, 45 from crustaceans, m froyriapods,
273 from insects, 43 from spiders, 65 from scorpjd@b from molluscs; and more. A universal bactgréptide
nomenclature;

A unified peptide classification, Total Hydropholration, Total Net charge, Total Pro(P) ration, aotrp (W)
ration, Total Gly (G) ration (http://aps.unmc.edB/design/design_main.php).

BOMAN INDEX

Defined by this database in 2003 in mamory of haowman who called it protein-binding-potential. Boan
index is the sum of the free energies of the raspgeside chains for transfer from cyclohexane tiex taken from
Radzeka and wolfenden and divided by the total rerobthe residues of an antimicrobial peptide. Takulated
value are negative (except for te hybride peptide)he + and — are reversed (by net).

The boman index estimates the potential for a prate bind to other proteiffé (Boman et al., 2003). In other
words, a high boman index value indicates thatdésigned lead will be multifunctional or play a iety of
different roles within the cell due to its ability interact with a wide range of proteins

Molinspration

Molinspiration offers broad range of cheminformatisoftware tools supporting molecule manipulatiamd a
processing, including SMILES and SD file conversisormalization of molecules, generation of tautmne
molecule fragmentation, calculation of various noalar properties needed in QSAR, molecular modedimdj drug
design, high quality molecule depiction, molecudatabase tools supporting substructure and sityilagarches.
Our products support also fragment-based virtuakesting, bioactivity prediction and data visualiaat
Molinspiration tools are written in Java, therefaemn be used practically on any computer platfdviolinspiration
supports internet chemistry community by offeringef on-line services for calculation of importantlecular
properties (logP, polar surface area, number ofrdgeh bond donors and acceptors and others), dsawel
prediction of bioactivity score for the most import drug targets (GPCR ligands, kinase inhibitars, channel
modulators, nuclear receptof8).

4. Swissdock software and target protein for docking

Swiss Dock was used for docking of selected leadpmunds via enzyme HGPRT & receptor TLR-2. Docking
studies helps in prediction of the preferred oaénoh of a ligand with the binding site on a proteMolecular
docking was used to determine appropriate bindimgntations and conformations of various chemicahpounds

at the target site. After docking, all the legendfomations were ranked on the basis of their inige&nergy.

33



Priyanka Sharma et al

Der Pharma Chemica, 2016,8 (17):31-42

3.1 Lipinski Rule study

Five parameters for 250 peptide molecules werergd@ted using the software online on the websité DfDelhi

RESULTSAND DISCUSSION

bio-informatics. The five parameters are:-

® Molecular weight

® Number of hydrogen donor group
® Number of hydrogen acceptor group

® Log P value

® Molar refractivity

Table 1. Lipinski rules of drug design for dipeptide

S.No | Molecule| Mol.Wt| H.Bond donar H.Bond Acceptor Log P Molar Refactivity
1 Y-R 0 0 0 0 0
2 Y-D 0 0 0 0 0
3 W-R 0 0 0 0 0
4 W-D 314 2 8 0.72304 80.511391
5 V-R 0 0 0 0 0
6 V-D 228 3 7 2.666031 50.983093
7 TR 226 6 9 1.71666031 63.509296
8 T-D 228 4 8 3.39443 47.843895
9 S-R 256 7 9 2.869361 63.176998
10 S-D 216 4 8 4.47383 43.160896
11 R-Y 291 6 9 0.415921 77.192192
12 R-W 355 5 9 0.63831 98.636497
13 R-R 321 9 11 2.341191 85.637299
14 P-R 262 5 7 0.89626 68.459999
15 R-L 278 6 8 0.75079 73.499191
16 R-G 226 6 8 2.231861 57.148197
17 R-D 280 5 10 1.71519 66.323502
18 P-R 264 7 7 1.59713 67.6474
19 P-D 224 3 6 2.844001 48.4646
20 M-R 257 3 7 2.427641 58.163097
21 L-R 239 2 7 0.26946 56.208393
22 M-D 257 3 7 2.427641 58.163097
23 L-D 240 3 7 2.499931 55.506096
24 K-D 252 4 8 1.20706 59.244797
25 I-R 237 2 7 0.49346 56.114395
26 I-D 237 2 7 0.10007 55.036896
27 H-R 306 7 7 1.89586 78.382896
28 H-D 266 5 5 3.763 59.100498
29 G-D 186 3 3 2.79963 37.955898
30 F-D 275 3 3 0.25563 67.657097
31 E-R 256 2 9 2.70556 51.018394
32 E-D 256 2 9 2.70556 51.018394
33 D-R 283 5 10 3.05329 63.546494
34 D-K 253 3 8 1.796391 57.270092
35 D-| 240 4 7 3.067201 55.432796
36 D-E 258 2 9 2.48156 51.112389
37 D-D 343 3 9 5.32613 45.699097
38 CR 0 0 0 0 0
39 C-D 232 4 7 3.75600: 49.60474
40 A-R 240 6 8 1.905131 60.016998
41 A-D 200 3 7 3.44623 41.749096
42 R-R 321 9 11 2.341191 85.637299
43 P-R 262 5 7 0.89626 68.459999
44 R-L 278 6 8 0.75079 73.499191
45 R-G 226 6 8 2.231861 57.148197
46 R-D 280 5 10 1.71519 66.323502
47 H-R 306 7 7 1.89586 78.382896
48 H-D 266 5 5 3.763 59.100498
49 G-D 18€ 3 3 2.7996! 37.95589
50 F-D 27t 3 3 0.2556: 67.65709
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Table2: Lipinski rule of Tripeptide

S.No | Molecules| Mol. Wt{ H.Bond Dondr H. Bond Acaap{ Log P Molar refractivity
1 A-D-V 299 5 9 3.00833 70.374496
2 A-I-D 312 5 9 2.61823 74.991493
3 A-I-R 351 9 10 1.59536 94.080292
4 A-R-V 33¢ 9 10 1.76146. 89.55728'

5 C-D-A 301 5 9 3.80873 69.121498
6 C-D-M 0 0 0 0 0
7 C-R-M 400 10 10 1.30927 105.895607
8 D-D-F 390 5 11 4.688 88.776497
9 D-D-R 394 6 14 3.370119 89.738205
1C D-P-F 378 4 9 1.1787: 92.62079
11 D-R-E 411 8 14 5.18655! 91.4265!
12 D-R-F 430 10 12 4.00908 107.885986
13 D-W-F 0 0 0 0 0
14 E-D-M 386 4 11 2.15287 87.167793
15 E-R-D 411 14 5.553759 93.673599
1€ F-R-K 44C 9 11 0.852¢ 122.49530
17 F-R-P 415 7 10 0.9939: 112.59868
18 G-A-D 257 5 9 4.178629 56.523499
19 G-D-A 272 4 10 5.060359 55.539799
20 G-R-D 340 7 12 3.78568p 78.3209
21 I-D-C 341 5 9 2.86243 82.878494
22 I-R-C 38t 8 10 1.0339¢ 102.98859
23 K-D-M 382 5 10 0.087: 95.46749
24 K-D-S 337 6 11 4.287159 77.391701
25 K-R-M 423 9 11 0.428871 112.783096
26 K-R-S 377 11 12 3.607559 96.501198
27 M-D-S 341 5 10 3.64454 76.939003
28 M-D-V 357 4 9 0.1171! 87.83478
29 M-R-S 381 9 11 2.59767 96.121796
30 M-R-V 398 8 10 0.508871 107.14859
31 P-R-Y 427 9 10 1.28209 112.719879
32 R-D-A 354 8 12 4.063959 85.106598
33 R-D-K 405 9 13 3.711989 101.89311
34 R-G-D 34z 9 12 4.79732i 80.510:
35 S-C-R 359 9 11 2.9541¢ 90.497391
36 S-D-L 327 8 10 3.869829 76.309296
37 V-A-R 337 8 10 1.62786 90.296593
38 S-L-R 367 5 11 1.922091L 96.304695
39 V-D-D 340 5 11 5.112229 74.230499
40 V-D-I 337 5 9 2.28603 84.037491
41 V-D-M 356 9 9 2.33734 87.038491
42 V-R-D 380 8 12 3.86538 93.413292
43 V-R-I 377 6 10 0.68156) 104.053596
44 W-D-Y 478 8 11 1.54999 124.048264
45 W-R-A 426 5 11 0.245261 119.216599
46 Y-D-C 394 7 10 0.37216 95.908592
47 Y-D-W 480 10 11 1.83009 123.293961
48 Y-R-C 435 6 11 3.86538 93.413292
49 D-R-V 445 17 21 1.922091L 96.304695
50 W-E-R 678 14 12 3.8653¢ 93.413292

35



Priyanka Sharma et al

Der Pharma Chemica, 2016,8 (17):31-42

Table 3:- Lipinski rules of Tetrapeptide

S.No | Molecules| Mol.wt| H.Bond Dongr H.Bond Acceptor Log P Molar refractivity
1 A-I-C-D 414 7 11 2.98072¢ 102.363899
2 A-M-S-R 457 11 12 2.658969 118.717796
3 A-V-R-M 467 10 12 0.85116¢ 126.540001
4 C-D-M-W 544 6 12 1.33012: 138.00923
5 C-M-D-I 476 9 10 1.60255] 121.718399
6 C-M-R-A 0 0 0 0 0
7 C-M-R-D 516 10 14 3.307468 129.331009
8 C-M-T-R 499 11 3 1.599769 13.381836
9 C-T-D-M 460 6 12 3.74766 108.904205
10 D-A-P-F 44¢ 7 11 2.14688! 113.54587
11 D-E-M-C 49( 7 13 4.12053i 113.53588
12 D-E-R-T 511 9 17 6.38768B 116.698303
13 D-E-S-T 440 7 15 8.04672 90.88739
14 D-G-C-M 421 7 11 3.198139 100.88739
15 C-R-F-K 541 11 13 0.9985 149.081848
16 D-M-S-R 50( 10 15 3.97159 122.741150
17 D-R-H-T 51¢ 9 17 4.71151i 126.76431
18 D-R-W-F 616 10 15 2.053209 164.180206
19 D-S-M-C 414 7 12 4.31043B 96.6744
20 E-D-M-C 490 6 12 5.500838 111.673195
21 F-D-H-K 339 10 14 2.832228 140.54509
22 F-H-R-L 564 11 14 0.51415! 157.43092
23 F-H-T-R 552 12 15 1.65171! 148.98266
24 F-P-D-Y 540 8 12 1.60409 139.179749

25 F-W-Y-D 628 9 13 2.213269 166.72049
26 F-Y-R-W 666 10 14 0.08934 185.781235
27 G-A-L-D 367 6 11 1.344161 90.374191
28 G-A-V-R 39¢ 11 12 2.27096! 103.39148

29 H-K-P-R 525 12 14 1.295389 142.024002
30 H-K-R-D 544 12 16 3.88438V 137.982498
31 H-R-F-W 641 12 14 0.26604 177.675613
32 H-T-D-F 511 7 14 4.023618 126.410896
33 H-T-D-P 511 7 11 4.023618B 126.410896
34 1-C-D-M 471 7 11 2.3097: 119.02789

35 K-G-C-D 415 8 12 3.517158 100.9506
36 K-P-W-R 580 11 14 0.99261 164.802963
37 K-R-D-T 508 12 16 3.257788 126.883308
38 K-R-F-D 552 11 15 3.07454p 144.956818
39 K-W-R-A 550 11 14 0.776251 154.115891
40 L-S-M-R 0 0 0 0 0

41 M-A-R-G 427 11 12 2.241138 112.3657
42 M-S-R-L 496 9 13 1.566799 130.079315
43 P-D-Y-W 575 8 12 1.841221 148.945312
45 P-G-D-A 364 7 10 3.69469P 82.724388
46 P-R-W-D 564 10 14 2.43072 147.20961
47 R-C-A-V 440 10 12 1.712659 117.616997
48 R-K-H-D 543 12 17 1.89143 138.947281
49 R-L-A-G 408 10 12 1.970159 109.68796
50 T-M-R-G 457 11 13 1.74588p 118.877792
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Table4; Lipinski rulesof Pentapeptide

S.No Molecules Mol.Wt| H.Bond Dongr H.bond Accepfor Log P Molar refractivity
1 A-C-G-S-D 442 8 14 4.964757 103.556602
2 A-G-V-L-D 469 9 13 2.912728 118.391289
3 A-G-V-L-R 509 12 14 1.308258 138.407471
4 A-R-G-I-T 50€ 9 15 2.33842! 130.40731
5 C-A-L-D-V 513 8 13 2.04896 127.812607
6 C-A-L-V-R 551 12 14 1.162358 150.911575
7 C-A-V-L-R 564 13 14 3.525557 147.200745
8 C-D-R-PM 617 12 16 2.99316¢ 158.300613
9 C-P-D-W-Y 782 8 14 2.37347 189.850739

1C C-R-D-P-Y 63¢ 9 16 1.3691: 159.0300

11 C-S-P-F-D 587 9 15 4.01741 140.95048

12 C-S-T-P-R 554 13 16 3.832568 139.526689
13 C-V-L-D-S 524 9 14 3.841427 130.279831
14 C-W-F-K-D 691 11 15 1.882747 185.272919
15 C-D-R-P-M 617 12 16 2.993169 158.300613
16 C-P-D-W-Y 72¢ 8 14 2.37234 189.85073

17 C-R-D-P-Y 63¢ 9 16 1.369: 159.0300:

18 C-S-P-F-D 580 9 15 4.01741y 140.950485
19 C-S-T-P-R 554 13 16 3.832568 139.526688
20 C-V-L-D-S 524 9 14 3.841427 130.279831
21 C-W-F-K-D 691 11 15 1.882747 185.272919
22 C-W-R-K-D 69t 13 18 1.46087! 184.85534

23 D-C-M-P-F 61C 9 13 1.39039! 157.77047

24 D-W-H-Y-W 805 12 18 1.912608 216.291733
25 E-S-M-P-D 607 9 17 5.54071¢ 141.682465
26 E-S-M-P-R 612 13 17 3.891468 153.143784
27 G-A-L-D-S 453 7 14 2.36819 108.781906
28 G-A-L-R-S 49z 12 15 3.38705:i 128.46391

29 M-A-V-D-C 530 9 13 2.416839 133.500336
30 M-A-V-D-R 581 12 16 3.397368 149.787552
31 P-F-D-M-E 631 9 14 3.261967 155.743988
32 P-F-D-M-R 655 12 15 2.271597 171.049164
33 R-C-M-P-E 630 10 16 1.447288 160.62973
34 R-E-D-P-K 63€ 13 19 4.43418 158.74531

35 R-E-R-P-Y 714 17 20 4.7814147 182.763199
36 R-H-1-K-D 653 14 19 3.607187 173.073059
37 R-H-1-K-M 671 14 17 0.608298 185.975113
38 R-S-C-M-A 0 0 0 0 0

39 R-W-H-T-| 706 15 18 0.972588 195.260864
40 S-C-D-M-I 0 0 0 0 0

41 S-C-R-M-I 600 12 15 0.95461/ 159.340724
42 S-G-V-D-M 520 10 15 5.317634 122.804085
43 S-G-V-R-M 544 14 15 2.744761 141.987000
44 S-K-S-D-P 525 10 16 5.14015¢ 125.127502
45 S-R-K-S-P 567 13 17 3.19781) 146.562332
46 T-D-E-S-C 545 10 17 6.504229 121.992607
47 T-D-R-K-E 636 13 20 5.3865871 155.512115
48 T-D-V-K-R 605 15 18 3.698188 155.251801
49 T-R-E-S-C 601 12 19 3.585718 143.102615
50 C-G-D-C-K 512 10 14 3.303257 129.482010

By following Lipinski rule of fine the 13 molecukre selected are :-

W-D (Try-Asp) , I-R (lle-Arg), L-R (leu-Arg), E-RGlu-Arg), D-E (Asp-Glu), D-P-F (Asp-pro-PHe), G-A{&ly-
ala-Asp), M-D-V (Met-asp-Val), G-A-L-D Glu-ala-leasp), P-G-D-A (Pro-gly-asp-Ala), G-A-L-R-S (Gly-alau-
arg-Ser), G-A-L-D-S(Gly-ala-leu-asp-Ser), A-C-G-SAla-cys-gly-ser-Asp).

3.2 ANTIMICROBIAL PEPTIDE DATABASE
The proceeding of selecting 13 molecules are imgutdwy the antimicrobial database as shown in thle ta
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Table5:- Boman index rules of peptides from antimicrobial peptide database

Total hydrophobic Total Net Total Proline Total tryptophan Total glycine Bowman
S-No | Molecule ra)lltionp Charge ratio ra{i% i ragtlic))/ index
1 IR 50% 1 0% 0% 0% 5 Kcal/mol
2 LR 50% 1 0% 0% 0% 5 kcal/mo
3 WD 50% 1 0% 50% 0% 3.19kcal/mo
4 DE 0% 0 0% 0% 0% 7.76 kcal/mal
5 DPF 33% 1 —B% 0% 0% 1.91 kcal/mol
6 MDV 66% 1 0% 0% 0% 0.77 kcal/mog
7 GALD 50% 1 0% 0% 25% 0.26 kcal/mal
8 GALRS 40% 1 0% 0% 20% 1.61 kcal/mc
9 GALDS 40% 1 0% 0% 20% 0.89 kcal/mc
10 ACGSD 40% 1 0% 0% 20% 1.61 kcal/mol
11 ER 0% 0 0% 0% 0% 10.8kcal/mal
12 GAD 33% 1 0% 0% 33% 1.99 kcal/mql
13 PGDA 25% 1 25% 0% 25% 1.49 kcal/mol
3.3MOLEINSPIRATION:-
Calculation of molecular properties and predictidmioactivity of selected molecules as shown higab.
Table6 :- Major drug target for the subjected lead compounds by molinspiration
S.No | Molecules| MiLogP| TPSA Natomn Mol. Wt GPCRaligl | Nuclear receptof  Protease inhibitor  Enzymebitdri
1 WD 2.47 145.51] 23 319.37 0.77 0.12 0.83 0.52
2 IR 2.8 129.72 17 246.26 0.25 0.39 0.77 0.45
3 LR 2.71 129.7: 17 246.2¢ 0.3¢ 0.11 0.84 0.47
4 ER 4.49 167.02 18 262.27 0.42 0.1 0.72 0.51
5 DE 4.49 167.02 18 262.22 0.42 0.1 0.72 0.51
6 DPF 2.88 150.03 27 377.4 0.71 0.2 1.05 0.44
7 GAD 4.44 158.82 18 261.23 0.34 0.35 0.66 0.34
8 MDV 341 158.82 24 363.44 0.36 0.09 0.88 0.44
9 GALD 3.8 187.9: 26 374.3¢ 0.4¢ 0.0¢€ 0.8¢ 0.34
10 PGDA 4.07 173.9: 25 358.3¢ 0.t 0.11 0.8¢€ 0.2¢
11 GALRS 4.9 261.84 35 502.57 0.56 0.28 0.92 0.38
12 GALDS 5.17 237.24 32 461.4] 0.55 0.09 0.79 0.35

3.4 SWISSDOCKING FOR TARGET MOLECULES:-
Binding energy for each docking was calculated gisinsemi-empirical free energy force field. Outtioése 9
docked molecules 4 are with the receptor TLR-2 écbD3l), was found to have the best affinity foe tieceptor

and the 5 molecules are with the enzyme HGPRT (d&&N) are selected as shown in the table 7.

Table.7:- Docking results of peptideleadsfor antitubercular enzyme & receptor target

.Nc | Molecule Targe Protein cod | full fithess kcal/mc | estimatecAG kcal/mo
1 LR Enzyme (HGPRT 4RAN -388753 1624.66

2 IR Enzyme (HGPRT 4RAN -388799 1616.05

3 WD Enzyme (HGPRT 4RAN -361307 1547.62

4 ER Enzyme (HGPR1 4RAN -39554¢ 1644.¢

5 MDV Enzyme (HGPR1 4RAN -36241( 1630.3:

6 DE Receptor (TLR-2) 5D3lI -978870 1690.46

7 DPF Receptor (TLR-2 5D3I -964514 1967.91

8 GALRS | Receptor (TLR-2) 5D3lI -879702 195.97

9 GALD Receptor (TLR-2) 5D3I -946231 1894.98

From the docking the selected molecules are hamionge full fithess which is to observed in below pmlle
estimated free energy

From the enzyme target (HGPRT), the molecules-a@d-Arg, lle-Arg, Leu-Arg.
Having more antimicrobial activity as targeting yme. Fig 1, fig 2 & fig 3
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Fig 1 Docking of dipeptide Glu-Arg,(E-R) with HGPRT enzyme asbiological target

Fig 2 Docking of dipeptide (Ile-Arg),(I-R) with HGPRT enzyme as biological tar get
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Fig 3 Docking of dipeptide Leu-Arg (Leu-Arg) with enzyme of HGPRT as biological target

From the docking the selected molecules are hamipnge full fithness which is to observed in below swlle
estimated free energy

From the receptor target (TLR-2), the molecules afsp-Glu (D-E), Asp-Pro-Phe(D-P-F), Gly-Ala-l&sp(G-A-
L-D)

Having more antimicrobial activity as targetingeptor Fig 4, Fig 5 & Fig 6.

Fig 4 Docking of dipeptide Asp-Glu(D-E) with the receptor TLR-2 as biological tar get
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Fig 5 Docking of tripeptide Glu-Pro-Phe(D-P-F) with receptor TLR-2 asbiological target

Fig 6 Docking of tetrapeptide Glu-Ala-L eu-Asp(G-A-L-D) with receptor TLR-2 as biological tar get

CONCLUSION

In this study, we conclude that the amino acideptjgle molecule namely D-E (Asp-Glu) , I-R (lle-Ard-R (leu-
Arg), E-R (Glu-Arg), D-P-F (Asp-pro-Phe),, G-A-L-Blu-ala-leu-Asp), was found to be most potent aiatiabial
compound where as the swiss dock model used tondek and confirm appropriate binding orientaticarsd
conformations at binding site with protein showatttipeptide Glu-Arg (D-E) is considered to be thest potent
therapeutic lead against HGPRT enzyme with itsffuless energy as -395546 k.cal/mol and the digepisp-Arg
(E-R) was found to be the most potent therapeatid lagainst TLR-2 receptor for TB with its fulliéss energy as -
978870 k.ca/mol respectively. Further these dipleptieads can be explored to test preclinical effic&
comparison of therapeutic potency will be validastdicture based drug design in near future thramgtyme &
receptor to have the best affinity for the molecule
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