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Medicinal plants

> WHO report: over 30% of all plant species been used for medicinal purposes

>Im\)aor"rcm'r but Complex task:
a

ried and complex chemical constituents of medicinal plants
» Time consuming
~ Expensive

> So...

Need for new technologies and methods:
in silico approaches
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In silico approaches
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Methodology

MEDI-PLANTS PRE-TREATMENT

» Druggable Prediction
« ADME/T Selection

* False-positive Exclusion

« Wide Usages
o Unclear Mechanisms

» New Utilization

VIRTUAL SCREEING

» Pharmacophore Searching
» Shape Similarity Validation

» Docking Accurate verification

TARGETS ANALYSIS

« Targets Annotation
« Pathways/Diseases Analysis
« Network Construction
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Methodology steps

| The acquisition of chemical

compound information
o 5/

“—

I Pre-treatment of chemical

compounds
\ 5/

Virtual screening

~

Analysis of target sets
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Confirmation of the objective

I.  Common herbs with a more complex mechanism that of other herbs.

II. Herbs with a long history of traditional usage but fewer studies on
their phytochemistry and pharmacology.

I1I. Herbs with a history of traditional usage but now with a new
utilization.
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The acquisition of chemical compound information

I.  Collection of chemical compound information
.. separation and purification of the compounds in a local laboratory

i. literature reports
i.  small molecule compound databases

ZIiNC
KEGG
-
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Pre-treatment of chemical compounds

I. Prediction of drug-like properties

Structural characteristics: hydrogen bonding, polar surface areq,
lipophilicity, shape, molecular weight, and acid dissociation constant (pKa).

Physicochemical properties: solubility, pH value, permeability and chemical
stability.

Biochemical properties: metabolism protein binding affinity and transport
ability.

Pharmacokinetics and tfoxicity: half-life, bioavailability,drug interactions
and half lethal dose, LD5O.

II. ADME/T selection
.. absorption, distribution,metabolism, excretion and toxicity

ITI. Exclusion of false-positive compounds
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Virtual screening

-Molecular' docking

* relies on the characteristics of the receptor

Pharmacophore theory ‘

* is an abstract set of molecular features that are necessary for the
molecular recognition of a ligand by a biological macromolecule

Small molecular shape similarity

\J
- defined as a database search technique based on the quantitative
structure-activity relationships of compounds with the same mechanisms
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Common virtual screening softwares

Molecular Dockin Pharmacophore Small molecule
- model shape similarity

+ Affinity + Apex-3D - CerberuS
* AutoDock - DISCOtech - FlexS

» Dock » Discovery Studio « BRUTUS
+ Glide * GASP - WEGA

« FlexX - SEAware
- Dockit

- ZDock
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Analysis of target sets

* Uniprot
-RCSB

- BindingDB

* BioGRID

- DRUGBANK
- KEGG

- STRING

* Ingenuity Pathway Analysis (IPA) software
* KEGG pathway database
* MetaCore
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Different network visualization tools

I. CADLIVE
II. Cytoscape

- MKRN1 Ribonucleic protein
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Chemical compound information
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Structure

Molecular Formula

Synonyms

Molecular Weight

Dates

Description

HNO
Nitroxyl
Nitrosyl hydride
azanone
14332-28-6
oxidanimine

View More...

31.014 g/mol

Computed by PubChem 2.2 (PubChem release 2021.10.14)

Create: Maodify:
2004-08-16  2024-05-25

Nitrowyl is a nitrogen exoacid consisting of an exygen atem double-bonded to an NH group.

» cnesl

Q, Search PubChem

CONTENTS
| itte and summary
1 Structures
2 Names and Identifiers
3 Chemical and Physical Properties
4 Related Records
5 Chemical Vendors
& Food Additives and Ingredients
7 Pharmacology and Biochemistry
8 Literature
9 Patents
10 Interactions and Pathvays
11 Biological Test Resuits
12 Taxonomy
13 Classification

4 Information Sources

Conclusion

/4




ADME/T

INSATL

INSOLU

Oclec(0)c2e(ct)oc(c(c2=0)0[C@@H|10[C@H]
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Formula

IMolecular weight

Num. heavy atoms

Numm. arom. heavy atoms
Fraction Csp3

Num. rotatable bonds
Num. H-bond acceptors
Num. H-bond donors
Molar Refractivity

TPSA

Log Py (ILOGP)

Log Popw (XLOGP3)
Log Py (WLOGP)
Log Pgpy (MLOGP)
Log Pgpy (SILICOS-IT)

Consensus Log Pojy

Physicochemical Properties

C27H30016

61052 g/mol

43

18

044

6

18

10

141.38

289.43 Az
Lipophilicity

046

033

1869

389

211

451

Log S (ESOL)
Solutility

Class

Log S (All)
Solutility

Class

Log S (SILICOSHT)
Solutility

Class

Gl absorption

BBB permeant

P-gp substrate

CYP1AZ2 inhibitor
CYP2C19 inhibitor
CYP2C39 inhibitor
CYP2D6 inhibitor
CYP3A4 inhibitor

Log K, (skin permeation)

Lipinski
Ghose
Veber
Egan
Muegge

Bioavailability Score

PAINS

Brenk

Leadlikeness
Synthetic accessibility

Water Solubility
-3.30
3.08e-01 mg/ml ; 5.05e-04 mall
Soluble

-4.87
8.30e-03 mg/ml ; 1.36e-05 mol!
Moderately soluble
-0.29
3.15e+02 mg/ml ; 5.15e-01 moli
Soluble

Pharmacokinetics
Low
No
Yes
No
No
No
No
No
-10.26 cm/s

Druglikeness

MNo; E violations: MW=500, NorO=10, NHorOH=5

No; 4 violations: MW=480, WLOGP=-0.4, MR>130,

#atoms=70
No; 1 violation: TPSA=140
No; 1 violation: TPSA>131.6

No; 4 violations: MW=600, TPSA>150, H-acc=10,

H-don=5

017

Medicinal Chemistry

1 alert: catechol_A

1 alert: catechol

No; 1 violation: MW=350
6.52

& Physicochemical

gp Absorption

&a Distribution

Molecular Weight 610.52
LogP -1.89
Hydrogen Bond
Acceptors iy
Hydrogen Bond Donors  10.00
Lipinski Rule of 5 1.00

Quantitative Estimate of
Druglikeness (JED)

Sterec Centers

0.14

Topological Polar Surface
Area (TPSA)

O Metabolism

80.65%

11.55%

05.37%

86.55%
201%

8.10%

log-
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#

#
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Absarption ©
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(2]

Aqueous Solubility

Lipophilicity €
Hydration Free
Energy [+
Call Effective
Permeability €

PAMPA Permeability

P-plycoprotein
Inhibition @

‘] [’ Excretion

Elood-Brain Barrier
Penetration @
Plasma Protein Binding
Rate @ /A
Volume of Distribution
at Steady State @ A\

2488

6.39

Toxicity

B1.74% Likg

27.05% hERG Blacking @ 60.00%

CYP1A2 Inhibition

CYP2C13 Inhibition

CYP2CH Substrate

CYP2CY Inhibition

CYP2DS Substrate
(2]

CYP2DE Inhibition
(2]

CYPIA4 Substrate

CYP3A4 Inhibition

34T4%

Half Life € Ay 4051

Drug Clearance

H }0& 25.57

Drug Clearance

(Microsome) QA

uL.min-1. Clinical Toxicity @ E 3585

3866% (108

cells)-1 Mutagenicity € 1 28.02%

Drug Induced Liver

miLmin-1.g-
T0.84% .
1 Injury €

67.74%

Carcinogenicity @ ; 10.62%

Acute Toxicity
LDS0

73.40%  log{1/{melkg))

Skin Reaction @ . 22.64%

Androgen
Receptor (Full

Length) @
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Virtual screening

Molecular Docking

Background

A

o, K; estimated = 5.37 nM
o, K; experimental = 6.94 nM
error = -1.3
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6, K, =7.80M

Methods
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Network pharmacology
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Conclusion

» This methodology is superior fto conventional screening because it requires only structural
information on compounds and can perform multi-target screening of a vast number of
compounds in a relatively short period of time, which can drastically reduce the cost and time of
drug development. Moreover, combining this in silico methodology with pertinent pharmacological
experiments could significantly enhance the efficiency of medicinal plant research and new drug
discovery.

Virtual Screening Target Fishing

e

1 Molecular Docking

2 Pharmacophore Model

3 Molecular Shape Similarity

Background - Methods Results Conclusion







	Slide 1: Evaluation of plant extract using bioinformatics tools
	Slide 2: Medicinal plants 
	Slide 3: In silico approaches
	Slide 4: Methodology
	Slide 5: Methodology steps
	Slide 6: Confirmation of the objective
	Slide 7: The acquisition of chemical compound information
	Slide 8: Pre‑treatment of chemical compounds
	Slide 9: Virtual screening
	Slide 10: Common virtual screening softwares
	Slide 11: Analysis of target sets
	Slide 12: Different network visualization tools
	Slide 13: Chemical compound information
	Slide 14: ADME/T
	Slide 15: Virtual screening
	Slide 16: Network pharmacology
	Slide 17: Conclusion
	Slide 18

