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WHAT IS PHARMACOPHORE..?
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The IUPAC Definition of a Pharrmophore

“A pharamophore is an ensemble of steric and electronic features that is
mcessary the optimal suprameletual interactions with the specific
biological target and to trigger (or block) its biological response.”
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THE KEY PHARMACOPHORIC FEATURES

Hydrogen Bond Hydrogen Bond Donors (HBD)
Acceptors (:l_BA) * Groups that accept a hydrogen.

* Often O, N, or F atoms.

Hydrophobic Regions
* Groups that donate a hydrogen.
» Often O-H or N-H groups

* Non-polar areas.
* Fit into “greasy pockets”
* e.g., Alkyl chains, C-H bonds

* Flat, cylic Rings, structures.
* Involved in stacking interactions
* e.g, Benzene, Indole.

Positive/Negative * Charged areas.

lonizable Groups » Form ionic bonds.

@:::@ « e.g. Amines (Pos) Carcryolates, (Neg)
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WHAT IS PHARMACOPHORE MAPPPING
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Pharmacohore Mapping:
The Bluepinting Process

IUPAC definition:

The compuational process of identiifing the essential 3D arrangnent of
chemical features required for biological activity.

Input: Active The Mapping Process Output: The
Molecules (Superimopation & Feature Extraction) Pharmaophore Blueprint
‘& N
o 9 ¢ : W </ o
o A 3D model of essential

features & their geometry

5150_01_202 CADD|Mr. S.SRI VIKRAM |AP|SNSCPHS



10-01-202
6

PROCESS OF PAHRMACOPHORE MAPPING

1. Selection of 2. Conformtationl 3. Superimopoition
Training Set Analysis
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Choosing known
active molecules

Generating different
3D shapes for each
each molecule

Overlaying molecules
molecules to find
common patterns
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4. Feature Extraction

Identifing essential
points for activity
(the final map)




PHARMACOPHORE MAPPPING : 2 MAIN STRATEGIES

Pharamochore Mapping: Two Main Strategies

1. Ligand-Based Mapping 2. Structure-Based Mapping
(Target Structure Unknown) (Target Structure Known)
» Based on active molecules. Finds » Based on protein’s binding pocket.
common features. Designs ideal fit
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* Thate Ra pative a Shapes “ stacking
each fatures

* |dentifies common 3D arrangement Features: H-bond D/A, Hydrophobic, lonic
Hinos: Virtual Screening & Scaffold Hopping
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LIGAND BASED DRUG DESIGN
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Ligand-Based Pharmachore Mapping: Scafold Hopping
1. Input: Diverse 2. Superimoprition & 3. Output: The
Active Ligands Feature Extraction Pharmaoochore Model
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*» A set, molecules known to
be biologicall active for the
same target.

» Overayaing molecules to find
common 3D chemical features.

= The essential 3D pattern
required for activity

Application: Scaffold Hopping

to discover lead compeunds.

- L *)
6 @ 7", & -+ Find new diverse chemical
Vo o E ¥ o structures that match the bluepint
@ el
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STRUCTURE BASED DRUG DESIGN (SBDD)

Structure-Based Pharmophore Mapping

Excllustion Volumer

1. Analyze Binding Site

= Analysis of the macromalculal
environment

2. Identify Hotspots & Exclusions
* |dentfication of “Hotspots”
Restpicet:
* Inclusine of Exclusion Volumes

Hotspots Exclusion Volumes 3. Generate
* Generate Pharrmophore Model
Model

Hotspots

Exclusion Voluner

Hotspots
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APPLICATIONS OF PHARMACOPHORE MAPPING IN DRUG
DISCOVERY

Pharmiophore Map

"-.'7@\
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« Searching large databases * Using the map as template
* Findd new molecules that fit map * Building new molecules from scratch
* Fast identification of hits * Tailoring to the target site

| ‘ @ Lead Optimization
* |dentifing potential toxicity features * Refining drug structure
* Predicting absorption & metabolsium * Enhancing binding affinity
* Improving drug-likness * Reducing off-targer effects
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PHARMACOPHORE MAPPING ADVANTAGES AND
DISADVANTAGES

! ©
QETBIaESS |_t Limitations ]

* Much faster than docking * |gnores energy/entorpy

* Works without protein structure * Less precise scoring

» Finds diverse structures * Sensitive to training
(Scaffold Hopping) set quality
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PHARMACOPHORE BASED SCREENING

Pharmaophore-Based

Screening: The Digital Sieve
Finding New Drug Candidates
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Input: Large The Sieve Output:
Chemical Database Matches moleules to Shortlist of “Hits”
Millions of diverse 3D pharmophore Top-ranking candidates
3D molecules bluepint for lab testing
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Introduction to Pharmophore-Based Screening

Used When:

Definition: ;

= Ligand-based virtual screening « Protein structure is O%
technique Rk hoven oS O
= ldentifies potential drug candidates
= ldentifies essential on g
essential molecular features. - Known active ligands ﬁ
available

N
///;‘,:\ Pharmz:ncphore-Based Early-Stage Drug
J/j//y’/\‘ Screaning Discovery

Finds molecules with matching
3D feature patterns.

4=} Finding New Leads: Focusing on What Matters Most
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The Concept of a

Pharmaophore

Definition: Understanding SAR:

Lead Molecule

= 3D arrangment of chemical features.
= Required for biological activity.
Focuss on functionality, not structure.

= Represents features for target—ligand interaction.
Helps understand Structure—Activity
Relationship (SAR).

Pharmacophore: The Key 3D Features for Biological Function
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Pharmaophoric Features

Common Features: Spaial Orientation is Key:

Hydrogen bond doners .
(HBD) - H Atom bonded to O/N) ,

Hydrogen bond acceptors .\

- O/N Atoms o
Hydroboboic regions [ \.

- Alkyl/Aryl groups QO

al

Aromatic rings
Pi—-stacking

Positive lonizable I
Basic groups

Essential for

Negative lonizable Biological Activity
- Acidic groups

0000 @0

Q Pharmacophore: The 3D Key to Unlocking Biological Function.
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Steps in Pharma-phore-Based Screening

1. Selection of Known Active Ligands
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3. Construction 3D Pharmaophore Model
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4. Validation of Pharmaophore Model
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Active Lignas Lignands Active Ligrands

Pass Pass Decoys Fail
6. Screening of Compound Databases
L"f’ . e 5
i =g For Exparimental
(.. ) - - Testing
e S - =

Workflow: From Actives to Novel Drug Candidates
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Pharamcohore-Based
Screening
Large
Chemical Libraries

o
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Promising Candidates

Maximazing Efficiency in Early Drug Discovery: A Ligand-Centric Approach
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No 3D Target
Structure

- Uses known active ligands

Rapid Screening

= Filters millions of
compouwnds quickly

Identifies
Novel Scaffolds

= Finds new chemical
starting points

Cost-Effective &
& Time-Saving

- Reduces experimental testing
Crucial for lead identiication
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Limitations of Pharmoohore-Based Screening

Pharamcohore-Based
Screening
Large
Chemical Libraries

- O
®*-e

Promising Candidates

Requires Active Compounds

- Needs known active ligands
Cannot ths used without data

Cannot Predict Affinity

- Predicts presence, not strength
Requires docking for scoring

Misss Novel Binding Modes

= Excludes differene cal chemical
series

Model Quality Dependent

= Input ligands dictate output
Poor data = poor model

{o» Balimazing Power & Pitfals in Ligand-Based Design
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ASSESSMENT ek

Q1. Pharmacophore mapping mainly focuses on:
A) Complete molecular structure

B) Molecular weight and solubility

C) Spatial arrangement of functional features

D) Protein folding pattern

Q2. Pharmacophore mapping helps in understanding:
A) Drug synthesis cost

B) Structure—activity relationship (SAR)

C) Drug storage conditions

D) Packaging requirements

Q3. Pharmacophore mapping helps in understanding:
A) Drug synthesis cost

B) Structure—activity relationship (SAR)

C) Drug storage conditions

D) Packaging requirements
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